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(54)Title: TRICYCLIC COMPOUNDS 



(57) Abstract 

Tricyclic compounds of general formula 
(I) and pharmacologically acceptable salts 
thereof which are useful for the treatment of 
pollalciuria and enuresis, wherein. R 1 is 
hydrogen, substituted or unsubstituted lower 
alley! or the like; X 1 -X 2 -X 3 is. CR 5 = CR fr -CR 7 
=CR 8 (wherein R 5 , R 6 , R 7 and R* are each 
independently hydrogen, substituted or 
unsubstituted lower alky I, hydroxy!, substituted 
or unsubstituted lower alkoxy or the like), 
N(0) m =CR 5 -CR 4 -CR 7 (wherein R 5 , R* and 
R 7 are each the same as defined above; and m 
is 0 to I), S-CR 7 =CR 8 (wherein R 7 and R 8 ' 
are each the same as defined above) or the like; 
R 2 is tiydrogctv substituted or unsuBsd&ted 
lower alkyl, substituted or unsubstituted lower 
alkoxy, a substituted or unsubstituted N- 
substi luted heterocyclic group or a group of 
general formula (a); (wherein n is 0 or 1; R J 
and Jl 4 arc each independently hydrogen, 
substituted or unsubstituted lower alkyl, 
trifluoromethy! or the like, or alternatively R J 
and R* may be united to form cyclic alkyl; and 
Q is hydroxy I, halogeno or the like); and Y is - 
CH 2 S0 2 -, -SCIV, -SOCIV, -SOjCIVor the like. 
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X l -X 2 -X 3 te, CR 5 =CR G -CR 7 =CR 8 (5£^ R \ R r \ R 7 *5J:^ R 8 (i, 
•ttllfc ^TtRJ^M t> b < ■■«#&&<D&®7 Jl/*Jk t F n*v, IHft % b < « 
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. K(0)n =CR 5 -CR 6 -CR 7 (^*, R\ R "*«k^R 7 teffifE£l^ire& 0. 
ra te 0 I &Sfc>T), CR F -=CR B -N(0)m *CR 7 (jW. R R . R \ R 7 fcJ;tf m U 
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mmtmmr&z)* cr 5 =cr c -cr 7 =N(o)mGs;*, r 5 . r 6 . r 7 &=ttf m tmmt 
mmx*$>z>) . cr 5 =cr 6 -o(^4>, K*&£tfR 6 \mmtmm-?&z>) , cr^cr 0 - 

S(5£*. R 5 &cfctf RH^ffi<bl^gT&3) , 0-CR 7 =CR 8 (:£<^ R^tfRHSfiu 

tztmmr&z) , s-cr 7 =cr 8 (5^ r 7 &J;tf r 8 ra§B<hR]fre£s) *fc« 

0-CR 7 =N(^'f, R 7 «HfIIBchlW|iET*5) £3tU - 

■ft %>< / 7;u*jue&7 s a eft fe u < tt#nft0<6«s? 7 

Wli75;, amfct<«M^W7U-^, lifeK^HOAfD 
711-Jk fiftfcK tt#**©77JU*^75/, fiftfc U<te#fift<Z>7 U - 
;U7 5A Btft'bKttlWaiOBiISC:**?!*. ■ftfclXtt#«ft0N-ttft 



t>U<'tt#«»0<ft»7;^JPv *ftfclXtt#IIft0?!ttt7Jl/*Jk RftfcU< 

«tt^©7 u -;k l < tt*nft©77ji/^ifctt i- u 7 mux 

□ iit)L<OTi©ii7J^^y, 75/*fcttAny>S*-T) £ 

Y tt-CH 2 SO 2 -, -SCH 2 -. -SOCH 2 - *fc»t-S0 2 CH 2 -£*U 

b < li#-fiia«7jm .*,* w 7 L < H#*ft#£8te / 7 ju^^ 

Hft7^A tit) I < I^IIOfiIy7i^JH17 5 / > ffife&L < ttl-£fi 

ft<&7U-;k gitiK^i^fnyj-^ m&hL<\mm.&<r>T7 
;i/*;i/7SA a^ ; foL<tt#M#^7 | j-;i/7$/. a«ifcu<tt*ssiwji^ 
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$u~6tfx 01*. W!.*^, x^;k 7ntf;k <V7°atf;k 7^;k <V7^ 
;k sec-7'^Jk tert-7*3Mk ^>3Mk 'v*$/;U$jfcte 1. 2. 2- h U ^;>7°n 

\i*7)v*)\/Wwm&&Wi7)\,*)vtmm.T~%>z>. mcr -\ ^7 ^ j \z& 
n^m.7)vtu^)vtLx\tmmWii-Q(D, wittf*;u5;k. r-ts^k 7°a 

^7;w^-;k>urttit«Sfctt»tt«0ft*»[2-'6<D, WAtfe^k 7U 
;k i-7°p^-;k *^£'j;k i-7*f-ik £D3^k ^s>x— ;kftu^*-fe- 
inswap**!*. 7U-;k>LTtt7x-;k :J-73MUW^£*u ^xd7 
u-;k>bT«tfUv;k 7UJk ^x-;k +/u;k -rs^/u;k ^>vw 
= yyu;k ^y.u^msns. 77ji/*;u£LTtt^*»7~i 2<da 

0i|*.H7 h7t h'D7'J ;k fh7th'Dfl-jk ^□7z;W^n-5. 

,N,~.s^.©.?i^.m^ i .^.2.0iigff^i^:tMi»^ v o, s - $ <?> 
;k tf^7^-jk tf^UvV, ^jwja ^.^kft'JA 

fi^n*. »«7;U+JUtbTtt«*» 3-3(7), ^7u«->7o7at";U. -> ^7 
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;Wk th'D^y, 75 a /\Dy>§m$n5. is»7M;k ap^t> 
ifi»7;u+;k Aay>tt*tt-£ftWE«tt7;Mr;k Apy>tw«n?*s. 

R ^UTff^U^fctoKJR. B!ft"feL<tt*«SlO^»7;kP + >', APy>T 

Y tUTfffl/UCtt. -CH 2 S0,-, -SOjCH,-. -0(31,-7?* 0, $ SfcflF £ LH© tt- 
CHjS0 2 --tf^-5o 

X'-X l -X 3 tLT»*-L/Vi©tt S-CR 7 =CR 8 (^+. R 7 43d; IX R *\Wmtmm-£$> 
«) *fcfc* CR 5 =CR 6 -CR 7 =CR 8 <5£tK R B , R 6 , R 7 &£UCR 8 &, WfB£lWr& 
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;k IWf'JJI/fC/Nn^W^JT, -20~0 'COMOfflaE'T? 5 #~12 P#l« 
ilfci, 0 "C-fflUfcjgfit^^OMOia^T 5 #~24 ItffPdIS 

(I II) t £ijIE<A&#TJ*J&£-t±5 CI t lC=k 0*13 C <fcj&*T£3. 

M(i)i:^^Ty **-soch a - T**{t^«i(ic)tt, <k^4fci(i)k:*^T y tf- 

SCH ,--T**.<fc£tt(Ib) &, ^©^CipCT^i© 3-£ DDfcSJSSIMSro 
T4- 0. Chem. Soc. ) , 2329 ^-V (1951 ¥) fcflBfcO^fcfefcJ: tftZZ. 
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W ^WfcStl (IY) (D— r n^#M^WBl|'l^l(D##.f f > 2'J-)\,. X # 

L TilTU L fctCtl fcft* 7 £ > £ tiL<k7-t7)l>m<D7-trMk M 
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fl:£ttd)© l WY **-0CH 2 -*fctt-SCH 2 -T?feO, fro R W^STciD&'fb 
£#KIaa) Rtfft^tt dba)teft:£tt (VII) l^O^te 2- 
91040 (EP345747) *) fC^CT.' ^DD^X l, 2- ^DDI^>, fh7 

l ^i:O^D>hU7;i/^ l J K • ylfjU-fU-h, ^7^5 A, 
)V*u *$>X}\s*>mfe £<D7n 0 t:~ffl^fc»M©f B 1 

*fc^^(iii)tt±^rojR^oJB#SMl/T , b^j«r4iit*«'T?**. ffe*) 
(v) a» 64b^* (vi o &t#S77&K*P i;t, fls^* (iv) tfc'&tt (vn ^ e> w 

*>5<fc&ttdaa)RrWfc;£*dba) *f»5-*j£Clpn;T, {fc£*miI)*H3ll&SK: 
fetipDT, ft^ttdX)©- KPa£ji^t5££»c«koTM;£$dII) 
Xg3 :ffc&«KVII) tt, ^OSjCXStCfie^fiitrs^tfeT**. 
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l,2-/^nDi^>^», 1-24 ^MMtSCtiaOfSu,!:^!: 
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T, fh7tFD77>, ^^Ms;PA7Sb\ >>/3Mk7-te h 7 S K, y^D. 
A^(D^SO^ffiT« **y*-Jk X^y-jk ^=\rl7->, fh7tKD77> 

IS 4 : ffr&tt(I) <7)4'T Y #-CH 2 SO 2 -Sfett-S0 2 CH 2 -T&5{t£$l (Id) * 




(lb) (le) 



■ ~ t5t4> . ■ r vr - 2 *j'«fctK x 1 -x 2 -x 3 en^nirfB £ MTOfe v© ) • • 

<fc£*(Id)*fctt{fc£*(Iem, fb^4l!l av) *fctt<t-&«3 (lb) €r 2 
R-(tSijflD#ffiT, v^on/#>, ^nn^H, 1, 2-^*^7 □ ox* >, 1. I, 2,2- 

1.0 
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fc£#l<XV) *fctt^«(Ib) fcfc^T X J -X 2 -X 3 ^N=CR 5 -CR fi -CR 7 (St*, R 5 > 
R 6 :fe£tfR 7 ragB£|e0ilT£3L CR 5 =CR B -N=CR 7 R 5 , R 6 *«kOCR 7 tt 

iuBE^iTcfM), CR 5 =CR S -CR 7 =N (^4>, R 5 « R 6 43j;?J-R 7 ^tulB^[Wl^r^ 

t§cii:<toT, {b£#i (Id) *fc te{t;£-^ (Ie) lc£ W3*rt ©SfcfcgFfj&Ufcfb £ 
nfc<t-&*, TfcfcS X '-X 2 -X 3 j^NO=CR ! '-CR 6 -CR ''(iSt 3 . R 5 . R 6 ^5«fc^R 7 te 
SfifBilHiaT*^)^ CR 5 =CR 6 -NO=CR 7 (5^, R s , R 6 ^J;tK R 7 «Bul2il^«-e^ 
5). CR r '=CR 6 -CR 7 =NO R \ R R 7 «IS<hi^Tr^o)T^^n 

115 : ft-&«(XY)tt. ^rojRjKlgfcfiEVifijg-rsClt^T^S. 
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(5S4u r 1 , r 2 &£tfi l -i z -x 3 \t> ^n?nmmtmm-chz>) 

»i6t*iw**» 7Vb^-i'V7*^p-hU;u (aibn) «o?s;;&;uiM«M3J:tf 
N-^n^^->W5H (NBS) #©**^b»J©#ffiT, raaMbft*. l,2->?^ □ 

□ l^>f(0», 1 -24 f^^Sn^MI-^ 9?#££ <5 o 

mftim\)£±tt<D<k£toWl)£*h*)x. : ?)l'7S.>* h U 7A* h=r>- h\ ft 
K*iJ^'A#Oif[»C!)#ffiT» ^OD^>, 7h7hH.D77>> 5>*3=-;U# 

20 C~ffl^fc^i»Mwr B 1«T I ~24 BSMJRje$1i:4J:ttlJ:0»«C.<J: 
#7?#<S. 

tf'Jv>, HJX3MU7SX >M V7 p Ptf;i/X^7^>^W^S©#ifiET. x 
?*^JPyUW#*->l*£<B^tt»» I K -20 r~fflV>fc*tt<Z>» 

A^roitStf^T, X^y-Jk 5*fr*tf>, fh7th*P77> 

ftMlst£&> t#b*l5#;U^>$^ ^W7j& 2-91040 (EP345747)^) 

. ic^DT, x^nD/^>, I, 2-v^npx^>, tF^ddx^X -ha^ 
>if>, r«frfb&*< -hny^>> o-> ? ^DP^>-fe < >#©^'l4^4',. - 
i5t:~^iaG)K©iaS"e,. hU7JU^PM»^i:«f netted; 9B£&zfc«J 

• fc-L , ;^u>.«'m»ti ; £¥fiii1"^C £:&,<: Plt3$&> 01 .-.!,.: pft.©# o > b 
U 7Jl/^U 1* • ylW-Tl'-h, ^7,11^ x7 A, nMYsfZ >m<DJ W 

□ y^>7s.il/*>^©7°p h>^o#*ET, 0 x:~m^fcm^(Dm£M<ni&%- 

x-mmr n £ ic =t o #5 z & . 
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{fc^«J(ni)ttIS2^t^(laa)R^t^«j(Iba)^6<fc^«l(III) 
\zm CxitS® (XX) £M3To d t\Z& £ tare**. 

%m%~C$>Z>m / &lt, yt-til' • :*7* • *=r-{ • h 'J— (J. Med. 

Chen.) , 39 #, 304 ^-x (1996 50 *fclB«0)#i*K:ftK ffc£$!j (XXI) £7 h 

£ £ a # □ □ mm p - - h □ 7 x - jH?Mt 5 # ;P A' * - h # M- Wzmz, ffl 
fitis. HAtf. Ml3fi« »£B, jftag, s^n, Wo7hy77^f- 

^fSWte ft b ^T<7)Bj#g^-S14#:43J:^nbW^tl^^'a 

to. 

*ff8SiTftfcf«k < . Sfcjtt«O^T»€>n*<l:#tt. 4tS£'$(I) £8MS&$JiK:&ft3: 

c ft b of^jjp* t>*5sw * n s . 
^tc (i) (D^wm*$k i ^ b^ s tc^i- 0 
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ric 50 j uT&\zmmt%u,mm \ iwa^cdm^^^tsoxcd^ 
<ra#ii> 

tttt©7;Utfy ■ A-MJ- (albino Hartley) ^EJU^y h (350-550 g) 

O±CIS0tBL/Si. M£7 l/7'.X-^>if^-f h (Krebs-Henseleit) [&L 
1$ (5U^E;U) : NaCl 118, KC1 4.7, MgSO, 1.2, KH 2 P0, 1.2, CaCl 2 2.5, NaHCO, 
25 *>J;tf D-7MU3-7 11.1] *»Tift#bJfcfc, ^HJM*<Z)g®i££«Lfc;tf-- 

ITrTS uiiaO, ffiti 2. 0 mm. ftSftMO mm (07. h U y 7°£ 6 ^t#fc D 

fll*©7 h U •y7^n^*n©->S$&7°57x<r y^Sftftn-y KfcBS&L, -ftia 
»S»^*S«ttLfc-fe;i/7w >£HJtL;t. 20 ml ©aKWS+tffljeL,. 

7 ^ > lefttt U & , ft-^ft^j&§§ (force-displacement 

transducer ; B#3fc*-TB-61 IT) fcflfcOttttfc. MB U7*7s - A>-fe'^< hit 
WCllL, SfflM'£37 < CCMai, 5% C0 2 *3«fctf 96X 0 2 #7T:3ilaLfc. 

pH {Ite, ISff 7.4-(CWSELfc. £&g§£#U£*7 7 (B*#* AP-621G ) 
CiHSb, 36^{fc£W3-^*- (Y0K0GAWA type3066 ) ±lCfEi*Ufc„ #U^"5 
7tt» 0.5 g/ciTSflE0*j*3ELfc.. 

^sitf^icw* -7*. is l m ® -i . usira^ $i»n 

$ 15 ftlfflMTifefrU ft*ttifej*ttgn:: 1. 5 g fcSISLfc. aiftoa*^ 1 g T? 
£tt#!8fCfc5J;5t£M8l<fc. dW«fl^|S](Z)Sfc. 50 mmol/L KC1 08* ©£i* 

a) . sun a . i o ftmzmmzms Lit. 30 #mht kci &ja;L 1 0 u , 
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KC1 iZ&SWM&mtfi-lZKLfcZ&'V KCI <D»flS:*0SBbfc. KC1 jiJEBUctOffl 
Hfc#-5t K IRI8T £ £ £ * WIS U £ STllt £ , 50 mmoi/L 

$ sic, f»fij i h*5^t kci <Dmm%&x.ftmkm&fo&fz>o 

I g T£tt*OBfc:fc3J:5£lPISl;fc«. 15 mmol/L KCI SiifflLfc. 
KCI HJ:D»W7 t j:iK^^T§3: ( h^m^b > «^Lfc= mmol/L 

kci otu iiMiMLTiiuOMiciU:^ nmte>m* 
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1L» ca f/j 




IP ( ii WO 






KOI f "50 mmnl/l "1 


1 "I 


2.0 


>1 0 


1 ~2 


IT ^ 

0.1 


>10 
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>10 


1 -4 
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4.5 


1-5 
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8.7 
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>1 0 


N.T. 


1-8 


7.5 


N.T. 


1-9 


>10 


N.T. 


1-14 


>10 


N.T. 


1-19 


4.3 


N.T. 


1-22 


6.5 


N.T. 


1-24 


>10 


N.T. 


1-25 


2.6 


10.5 


1-26 


6.6 


6.3 


1-28 


>10 


N.T. 


1-29 


2.4 


N.T. 


1-33 


0.7 


N.T. 


1-35 


2.5 


N.T. 


3-5 


8.3 


8.7 


3-9 


>10 


N.T. 


3-12 


>10 


N.T. 


3-14 


>10 


N.T. 



N.T.=not tested 
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(Am. J. Physiol.) . 251. #, Rl 1 77-1 1 85 (1986 rJH&tt* 

« dx-3oo) mj&fi^-T)isZ±m&Mm&\mtf>7°&£zfi£t!&m 

$l\ZttLT PE50 *5«ktf 3 #*£tfe£«fcoTaM£bfc. ftBtttt»C^a*tt«&A 
(0.15 mL/#) j&^SttftaJWIBJ^miLfc. ifilflE. &ttlfc*5«ktfl»B£rt 

'*T? GW 60-120 #PA) sputS-Brfc. C©WjftT*ll»/t7^-^-0*aHIft 

iesu 7«;M:. §a*< i mLAg (M) T^^^immt^mm^umt^ 

^f$i5g(:/Tf. 
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(mg/kg) 


mm 

(h) 


4x18 mm 
(%) 


1-1 
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1 
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0 
0 

4 
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100±0 
138±15 
1 66=±: 1 6 

I / U — 0 
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1-24 


1 


0 
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2 
3 
4 
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100±0 
140±11 
1 2 1 =±r 1 7 
160±19 
169±25 
169±25 
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(mg/kg) 
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'bttft 
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7)V>7 K~7s, SH, 7>-j»K — 7s>T*/v&/v, ±)VB-7s, * 

##«co1i®t)L<««M«^tc:i:0m7 t j:5^ 9ft > A 
A-A^fcO, 0.01 mg ~1 g>.0?£U<te 0.05-50 mg B— lsi?a:V>L«ClSHS! 
#T£. #IRftft#*0#lfcPW&40JI£, jfcA-AS&0-; 0.001 -100 mg, 

#*hmlt«, m&ws* ogsrt*. 

#5tW*J;af*JSWTffflVi6n*yn V>WM%^7s^7 V)V (NMR) 
ftfittx h bf£OT 100 7T5K> 1 H(t (ppn) TW5o tf 

- 7 ^^ti^cDJ: 5 fc«to"t. 

s : v>^>7 K d : ^Vy K t : hVfVy K q : *^f7 K m : ^;i/^7° 
1/7 K br : K. ■ 

##0!) 1 

3-75;ft7i/-;K2. 3 g, 18. 7 mmol) £ HJ X5f ;U7 5 >tt 12 ml. 22.4 
■mol)©^DP^^->(30 ml)®mz, tK&T. 3-7D^Wt7i>-2 - 
*Jl/^>aS^^;UXXx;K6. 24 g. 22. 4 mmol)£$o< DllQA, 30 #RgJt#L7t. 

3 -(3-75/ 7xXJP^^^^;U) ft7i>-2 -i]M>i/fJH77Ji' 
&t#fc(4. 82 g, 92%) . 

1 II— NMR (CDC1,) 3: 3.63 (br. 2H). 3.84 (s. 3H), 4.52 (s, 2H), 6.49 (d, 1H. 
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J=7. 9 Hz), ■ 6. 64 (s. 1H), 6. 71 (d, III. J=7. <MIz). 7.02 (t, 1H, J=7. 9 Hz). 
7.05 (d, IH, 1=5. 3 Hz). 7.37 (d, 1H, J=5. 3 Hz). 
#*t$!2 ' 

3-(3-7iZ h75 h*7x-W^fJl/) xxf7x >-2-Aj^>|^Jl/IX 
t)V 

1 -C&t>ntz7$. >(4. 81 g, 17. 3 mmol)£v7DP;<?>(50 ml) 
L, >k&T, h UX^Jl^TS X2.87 ml. 20. 7 mnol)£«fctf&*#8fc(l. 78 ml, 

19.0 moDsjo^, immmftistzc km&tw:. Kfomzmftfc&fr%i-\>vv 

3 -(3-7-fe h75 H7x-J^t^f)l/) ^7 x > -2- #;|,# >^3\)UX7s 
x;i/£f#/i(5. 25 g, 95 Wo 

1 H-NMR (CDC1 3 ) o: 2.15 (s. 3H), 3.83 (s, 3H), 4.52 (s, 2H). 7.02 (d, 1H, 
]=7. 8 Hz), 7.06 (d. 1H, J=5. 1 Hz), 7.17 (t, 1H, J=7. 8 Hz), 7.36 (d, IH, 
J=5. I Hz), 7.39 (d, IH. J=7. 8 Hz), 7.58 (br, IH). 
##013 

3-(3-7iz h75 ^x-Jl/^t^fJW ?T7x>-2-^j^>i 

#%09 2 Tt#6tl7c>3 1 ;i/X7T-)U(5. 25 g, 17. 2 mmol) 7 7 -)K30 ml) \Z 
mmi* 2 mo \/l7Y.mtj-yi) -7A7K?£H£(30 mO^Jn^, 60T3T1 Btm^Ufco 
J&M&M&x 1 mol/L^7KMTpH^ 3 £U JlTttiL£6£ig#:£ML 7c. 
t§bft/ififelS&£7j<TJ;<$c^U ^l-^eittctO, 3-(3-7-feh7^ K7 
xX)W^*3MP) ?^7x>-2-^;U^>^^#7c(4.06 g. 77 SO, 
1 H-NMR (DMS0-d 6 ) 6 : 2.03 (s, 3H), 4.54 (s, 2H), 6.96 (d, IH, J=7. 8 Hz), 
7. 11. (d, IH, J=5. 1 Hz), 7.19 (I, IH. J=7. 8 Hz). 7.37 (d, IH, J=7. 8 Hz). 
. 7.J3 . (s, . ,1H.) ,. ,7. 57 JM. ,,1H..J=A>>.W-Hz) , . 9,-9«r,,- IH), ...... . ... 

###J4 

9-7-fe h75 h*-4, 10- yt h'ofl.7 [3, 2-cj [1] ^ >7'^X £>- 10- C4fc 
7- 7-ir h7 5 F-4. 10-yt h'ofi j [3, 2-c] [!] -k> v'5-x t°>- 10-:t> [ft 
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###J 3 T?» Ztltc. ts )V#>m (3.0 g, 9. 9 minoOfc (30 mDCffi 
SI, MT, HJ 7;P^a (2. 24 ml, 15.9 mmol) £#TU ki&T 2 

i^«kO,'9 -7-fe 1-75 K-4. 10- yk h'o^I / [3, 2-cJ [l]^>75 1 Xtf > - 
1 0 — ^" > [{tl A] (0.74 g, 28 7 ^7ir h75 K-4. 10- vt Fnfl 

j [3, 2-c] [i]^>^xtr>-io-^->wt;^B] (i. 03 g, 37%) &*-n-enfi£:. 

A] 1 H-NMR (CDCl 3 ) <5 : 2.18 (s. 3H). 3.95 (s. 2H), 6.96 (d. 1H. 
J=5.0 Hz), 7.39-7.45 (m, 2H), 7.60 (d, 1H, J=5. 0 Hz), 8.28 (d. IH. J=7. 8 
Hz). 9.98 (br, 1H). 

B] 1 H-NMR (DMS0-d fi ) <5 : 2.09 (s, 3H), 4.17 (s, 2H), 7.15 (d, 1H, 
J=5. 3 Hz), 7.60 (d. 1H, J=8. 9 Hz), 7.91 (d, 1H, J=5. 3 Hz), 7.95 (s, 1H), 
7. 97 (d, 1H, J=8. 9 Hz), 10. 34 (br. 1H). 

9-75 / -4, 10-vt h'Dfiy [3, 2-c] [l]^>^Xtf>-10-^-> 

#WJ 4 H'&Ztirz 9-7-th 75 H-4, 10- yk h'PfX/ [3, 2-c][l]^>7 
^xtf>-10-^>(0. 74 g, 2.5miol)S\ ^ 9 J -;Kl5 ml) 05 

.. ■ ~. 7. 5 X-^m- ^;-b:A^X,>./ [3,. 2-c] .[1 ] <>,\^X t° > - 1 0 .-;*.> £ t££i lp.# 
fcUT»fc(0. 6 g, 9930 - 

1 H-NMR (CDCI3) <5: 3. 92 (s, 2H), 5.70 (br, 1H), 6.63 (d, IH, J =8. 2 Hz). 
6.92 (d, 1H, 1=5.0 Hz). 6.95 (d, IH, J=8. 2 Hz). 7.10 (I. 1H, 1=8.2 Hi). 
7. 51 (d, IH, J=5. 0 Hz). 
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7-757-4, 10-^t: HDfx; [3, 2-c] [1]^>V>X t°>- 10-^"> 

9-7-t h75 K-4. Kd^xy [3, 2-c] [lj^VV^X £>- 10-*>GQ 

ttfrD£###iJ 4 Tlt^tlfe 7-7izh75 F-4, lO-^h Hnfxy [3, 2-c] [1] 
^>l/^Xtf>-10-:*>£fflK ###J5 tam^^ffitCckO, 7-75 y- 
4. 10- yk Ha^xy [3, 2-c] [l]^>7^xfcT>-l0-:*>£afi@#£ l/T&fc. 
(JR$ 94%) . 

1 H-NMR (CDClj) 6: 3. 98 (s, 2H), 4.16 (br, 2H), 6.63 (d, 1H, J=8. 6 Hz), 
6.77 (s. 1H), 6.93 (d, 1H, J=5. 0 Hz), 7. 52 (d, 1H, J=5. 0 Hz), 8.06 (d, Hi 
J=8. 6 Hz). 

0mm 7 

9- (3, 3. 3- h U 7)l*u-l-\i HD^x-2-y^;i/-/n/\V'1';i/75y)-4, 10 
-yk Fnfiy [3, 2-c] [l]^>y^Xtf >-10- *> 

3, 3, 3- h'J7MD-2-hFD + y-2-^fJl/7°n;\ , >i(0. 79 g, 5.0mmol) 
£v^;i/7-fc b7 5 H (10 ml) Kl?§ft?U -15 ■CTi&ffc^xMO. 36 ml, 5.0 
mnol), fcttlTL -15 -5137? I 8fM#Lfc„ Z.<Dfcfomz, 5 Tf#£*l7c 

9-75 y -4, 10-vt h'Pfi; [3, 2-c][l]^>^Xt°>-10-^->(0. 62 g, 
2. 5 mmoD^nA, ^ST-M^Lfc M^iETlil, f#btl/c«©3^ 
S^«x^;K50 ml) KJStfU ffli^ 5%imt7k%i- b >J V 

£i*ET»*6U l^»^y'J^'M7A^D?h^77^ 
^it>/^x^;i/=5/D TffiKU £ 6 fc^+r >T HJ 3^ 1/- hi" 3 £ <h <=!; 
«9, 9-(3, 3. 3- h U 7J1/^-p-2- t Hn+x-2-y^^7'n/iy'r;U75 y) - 
4, [3, 2-c][l]^>y^Xtf>-10-^>^f#/z(0. 60 g, 63%) » 

' H-NMR" CDM$Q-d 6 )., /) : 4 r Z2.,(s, 3H), ; :^..&8 ,(s,.,2H), .. 4,21 Cbr.i -1H)^ 6; 97 (d, • - 

IK, J= 5. 0 Hz), 7.43 (t, 111, J=8. 0 Hz), 7.51 (d, 1H, J=8. 0 Hz), 7.62 (d, 1H. 
J=5. Ollz), 8.29 (d, 111, J=8. 0 Hz), 10.62 (br, 111). 
|Mt#iJ 8 

5-7-fe 1-7 5 1*77 U K 
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5-75/7^U K (10 g, 67. 05 mmol) h z> b K P.7 5 XlOO Bl)fc»JBU 
h'UX^UTS X18. 64 ml, 134 mmol) Sin*.,. Sk^T. &;jcfftt (12. 61 ml, 134 

5£<h[Cj;.D, -5-T-feh75 h*7*U F£f#£(12.45 g, 97X) D 

1 H-NMR (DMS0-d 6 ) 5: 2.09 (s, 3H). 5.33 (s. 2H), 7.54 (d, IH. J =8. 2 Hz), 

7. 80 (d. 1H, J=8. 2 Hz), 8.20 (s, 1H), 10.25 (br, 1H). 

#%0>J 9 

3-7th75h'-6-(4-^h+y7xy+y^fJl/) £Jft§BS 

4-* h*->7xy— ;M1. 95 g, 15. 7 mmol) t 2&%j~ h U ^A^ h+y K (15. 7 
mmol) **y-;M30 ml)*, £ffiLT 30 »Jtt* 

S^tt, th'J7A7xy*vH^fc ( #Wcth'J7A7xy4 : y|'i# 
#W 8t#&ftfc 5-7th75>'7^'J K(3.0 g, 15. 7 mmol) t *->UX30 
ml)*, 14 ^PflJraS»S8SELTRjS$l±}t. S«^7KC^^\ x— r;K30 ml)T 2 
®3fci*U&. zKJI& l aol/LlitpH 3 <kU ffitiiLrzmfc&mWTZZ t\z£ <0, 
3-7-fe h75 H-6-(4-/ h + ->7x;+y/^) (2. 49 g, 

51X) o 

1 H-NMR (DMS0-d 6 ) <5 : 2.06 (s, 3H). 3.70 (s, 3H), 5.30 (s, 2H), 6.83 (d, 
2H, J=8. 3 Hz), 6.86 (d. 2H. J=8. 3 Hz), 7.52 (d, IH. J=8. 3 Hz). 7.77 (d. IE 
J=8. 3 Hz). 8.17 (s, 1H); 10.10 (br, 1H), 12.96 (br, 1H). 



9-7-t b75 K-2-* 11 -yt KnS^WCb. e] ^^izb°>-ll - 

*> 

3-(3-7izh75 K7 i-J^t ^^;i/)^7 ±>-2-*;i/#>K©^t)0 K 

, ,,#,#$IJ ,;T^4a^>-fe,7'fe,K7^ l> -6 -X4- X v 7 x 5rJW 

6,11- v b h* □ > '/ [b, el ^-+iz b° > - 1 1 - * > Z'&fc OR* 87X) . 

1 H-NMR (CDC1,) <5: 2.20 (s, 3H). 3.85 (s, 3H), 5.11 (s, 2H), 6.98 (d, 1H 

J =8. 9 Hz), 7.10 (d. IH, J =8. 9 Hz), 7.32 (d, 1H. J=8. 3 Hz), 7.61 (br, IH), 



###!) 10 
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7.66 (s, 1H), 8. 09 (d. 1H, 1=8. 3 Hz). 

9-7$y -2-/ h^-6. ll-^fc KPf/^>7[b, e] 1 l-3f> 

##0J 10 T#btUc 9-7-fe'h75 l*-2-> h^x-6, 11- yt I'D 
[b, e] ^-bt:>-ll-^->(0. 93 g, 3. 1 mmol) £i&&$(15 ml) £cfctf - 
;K15 iiI)©S^»aEf , 1 ^WHnJSiilfifELfc. £J«7m, ###J 5 <i:SI3-EI«0) 
Tj&ldcfcO, 9-7= J -2-* h^*>-6, 11 ->?t Knv^>v'[b. e]**±g>- 
ll-*>£f*fc (IR^ 74SB) . 

1 H-NMR (CDC 1 3 ) <5: 3.85 (s, 3H), 5.11 (s. 2H), 5.30 (br, 2H); 6.63 (d, 1H, 
J =8. 9 Hz), 6.77 (s, 1H). 6.98 (d. 1H. J =8. 9 Hz), 7.10 (d, 1H, 1=8. 9 Hz), 
7.32 (d. 1H, J=8. 9 Hz), 7. 66 (s. 1H). 
##0112 

(S)-3, 3. 3- hU7.M^n-2-h \ t u*i/-2-*?fr?nVt>WL 

3, 3, 3- h U 7J]sJrn-2-h K D + ^JU^O (13. 0 g, 82. 3 

mmol) rox^y— ;Pj«tt(60 nDt (S)-(-)-l-7x^75> (9. 97 g, 82.3 
mmol)£ 0 ttiTl, .SflT 1 B#RiJiJ£#Lfc. ^co^, METI»t«:tl:J: 
9, B^§k(D^%fzo Z(Di&%mi<\ J-)V/Y)VJL>®WL (60ml)>0> 

b-F?l£Ji£ 6 ®M 0 ill" Z. <hfc:«fc 0 . 3. 3, 3- h >J yjl^n -2 -th'n + 

*>-2 -^^7nW>i0 7i^7S>S {(S, S)&} (3.85 g, 13.8 
mmol, 97»e.e.) 7^43, )t=£««tt. 1 H-NMR TfftJtLjfc. #bft£ ICS, 

S)} mil nol/L4SKCaS#L/, ^x^Ux-T-jU^JpA, MTI NfWSBfL/i. 

W*Ji*i*iET»tt-r4C:i:k:«fcO, (S)-3. 3. 3- h "J 7JM-D-2- t 
Hn^->-2-y>^^7°Dtf^>^^l5^ 1 PBchLTI#/c(2. 13 g, 13. 5 mmol, S-# 

1 H-NMR (CDC I,) . (3 : 1.65 (s. 3H). 
##0113 

(R)-3, 3. 3- hU7.»l/^0-2-t h*o4>'-2-^7 1 Jl/yok"^->^ 
(S) - (-) - 1 - 7xW75 ><0ttfc> 0 (R) - (-) - 1 - 7 x *5MU7 5 .ffi 
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ia, pmm .1 2 t \z&mmar%&lz «k 0 , (R) - 3. 3, 3- h U 7 Jl/* o - 2 - 1 1* □ * 

1 H-NMR (CDCI3) 6: 1. 65 (s. 310. 
##0U 14 

(S)-9-(3, 3. 3- HJ 7JU>D-2- fc H D*v-2- ^^JU7o/W _-f JU7 5 /) 
-4, FQfi; [3, 2-c][l]^>^Xtf>-10-^> 

###J 5 -Cfffen/t 9-75 7-4, 10- vt FDfx; [3, 2-c] [l]<>7^Xt: 
>-10-^> (0.56 g. 2. 26 mmol) £###J 12 Tt#btl/c(S) -3, 3, 3-HJ7JU 
^-□-2- 1 r ? a*->-2-*3 : -;i/7 , D/1>@£<0'. 72 g, 4.52 mmol) chSJJK 
7 4:S«RI*O*j*t«k0» (S)-9-(3, 3, 3 - h'J7Mo-2- t 

^^;P7°nAVi';u7$ y) - 4. io-vt hd^i; [3, 2-c] [i]^>y^xtf>- 

10 - *>&t# 7c (0. 87 g, 99%) o 

1 H-NMR (CDC 1 3 ) <5: 1.72 (s. 3R), 3.98 (s, 2H), 4.16 (br, 1H), 6.98 (d, 111, 
J=5. 3 Hz), 7.43 (t, I H, J=7. 9 Hz), 7.52 (d, 1H, J=7. 9 Hz). 7.62 (d, 1H, 
J=5. 3 Hz), 8. 28 (d, 1H, J=7. 9 Hz), 10. 72 (br. 1H). . 
15 

(R) -9— (3, 3, 3- HJ 7;i/^P-2-t K D*->-2- ^)V7°U)\J ^ %7 5 J ) - 
4, lO-vtHa^-xy [3, 2-c] [l]^>V^Xlf >-10-^-> 

###J 5 TttbttTc 9-75 7-4, 10-7t FD^xy [3, 2-c] [!]<>y^x;t: 
>-10-^"> (0. 37 g,. 1.49 mmol) 13 T#bn7c(R) -3, 3, 3- HJ7;i^ 

0-2- t Kn^r^-2-7^;V7°OA°>^ (0.47 g. 2.97 mmol)£ffllA 7 
<hS^|Wl^C7)^SlCi:0> (R)-9-(3, 3, 3- h U 7^^"D-2- 1 Fnty-2- ;* 
^;i/7o/\V-TJl/75y)-4. 10--7h K'D^xy [3, 2-c] [l]^>V>xt?>-l 0- 
*>£#7c(0. 57 g, 99%) o 
- ^NMR-«<GD6i^~5..;a, 72 -(s, ,3H), 3. 98. (s, 2H), 4.. 1.6 (br,, Hfi^.,97 -(dv I- 
H, J=5. 0 Hz), 7.43 (t, 1 H, J =7. 9 Hz), 7.52 (d, HI, 1=7. 9 Hz), 7.62 (d. 1H, 
J=5. 0 Hz). 8.28 (d, 1H, J=7. 9 Hz). 10.72 (br. 1H). 
16 

2- (3-* !^y7x-Mt.X^) - e-zha^lfl/fJUXr^ 
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3-> h + yft7x;-JK0. 54 g, 0. 48 mmol) £ HJ if^TS >(0. 43 ml, 
0.59 ■noDO^nn^Xao n *?frT. 2- ^n^E*^- 6 -x h 

3\JI/x;*t;K1. 45 g, 5.3 niol)£J$>o< OflDa., 3 B#MJfc#Ufco 

fee wiffl&mm&s ai^ETMu »^ns«iJK»&'>«j*y;i/*9A' 

i/PT^77^- ( y \+^>/«x^-;l/=7/l)T^t"-S)Cci:{CJ;D, 2-(3-* 
h4'>7i=;W^7 4 JW-6--ho * ?\N/X * x JU£ ftfc (1 . 29. g. 
993!) . 

1 H-NMR (CDC1,) 5: 3.74 (s. 3H), 3.92 (s, 3H), 4.20 (s, 2H). 6.76 (ddd, 
1H, J=7. 9 Hz, 2.0 Hz, 1. 0 Hz), 6.80 (t, IH. J=2. 0 Hz), 6.86 (ddd, 1H, J =7. 9 
Hz, 2.0 Hz, 1.0 Hz), 7.17 (t, 111, J=7. 9 Hz), 7.44 (d, 111, J=7. 9 Hz), 7.56 
(dd, 1H, 1=7. 9 Hz, 1.0 Hz), 7.97 (dd, 1H, J=7. 9 Hz. 1.0 Hz). 
##0)J17 

2- (3-/ h + y7xzm^fJW-6- - ha$Ifft 

16 TftSnfc 2- (3-* h + ->7i-Jl'ft^f;W-6-rhD^|il^5 : 
;UX7sx;K0. 96 g, 2.88 mmol) / -JK10 iDfcJgflfU 4 mol/L TKR-ffc^" 
MJ«7A*«f£(10 nDSlD^T 2 MinM^Ufe. EJ^«c&«|gL, 1 

noIA£Bfefc»»rC pH £ 3 CWfiELTWWr* 2- (3-* y7izW*^?iW 
-6-xKn£A#^afiB#£LT#fc(0.85 g, 923!) 0 

1 H-NMR (DMS0-d 6 ) (5: 3.71 (s, 3H). 4.38 (s, 2H), 6.75-6.80 (m, 1H), 6.85 
-6.92 (m, 2H), 7.20 (t, 1H, J=7. 6 Hz), 7.59 (t. 1H, J=7. 9 Hz), 7. 75 (d, IH, 
J=7. 9 Hz). 7.97 (d, 1H. J=7. 9 Hz), 14.01 (br, IH). 
##0118 

.3-4 S*^W^-X,h □-4v*4i- ; M.fel>.s^^:^\/ : [b, e}-^Xkf ->-l 1 -:£;> ; ;>^-~ 
###1 17 Tltbtlfc 2- (3-/ h^->7xx;t/5">t^5 : :^)-6-- hD^,&#® 
(0. 92 g. 2.88 Bnol)$tt[{k/^-U->(30 nDtML. jjfcK h U 7JktoM(0.'81. 
ml. 5.76 mmoD^finA. gffllCT 2 P$|H]Jft#Lfc. jKMSft&U #D>HJ^ 
Jki-'J H • I-T7- h (0. 13 ml, 1. 06 mmol) ^flOAT 1 HSPHJK/fcLfc. JkJ»T 
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■7A7Ki&«. tt»*tt7kTJ8&ife#U ^*ir^*->tfA±Ttt*Lfc. 

7*^7^- (^^>/»Kx^;U«6/l)T»»-r«t<!:tcJ:0, 3-*h*->-10- 
- hn-6. KPv"OV[b, e]^xtf>- 11 40 g, 46%) „■ 

1 H-NMR (CDClj) 6: 3.84 (s, 3H). 4.07 (s, 2H). 6.75 (d, 1H, J=2. 3 Hz). 
6.91 (dd. 1H, J=8. 9 Hz. 2.0 Hz), 7.50-7.54 Cm, 2H),7. 92 (dd, 1H, J=5. 9 Hz, 
3.6 Hz). 7.98 (d, 1H, J=8. 9 Hz). 

mmm 1-1 

5> 5 _c;^y_9_ ( 3 , 3, 3 - h U 7;k*P-2- 1 1' n^i>-2- ;*5^7°PAV -f 
^7 5/ )-4, 10- vb Fofi;[3, 2-c][l]^<> v /^Xt!>-10-^> <fc£«ft 
1-1) 

##M7T1#b*l3 9- (3,3, 3- h U 7)l^P -2- t K P*->-2- jWPT* P 

/nv<^75 7)-4, lo-^kHofiy [3. 2-c] [i]^>y^xtr>-io-^xo. 3 

g, 0.77 mmol)£"77PP**>(30 U *?frT, p P$£m#^ 

(0. 67 g, 3.5 MSS)£iH*.. S?K 3 ftMJ£#Ufc. K**I7«. R«tt«r 5%M 

fi7ctfrbccD^£ ~> 'J »*7Ai7D7 h 7*5 7^ - (^t^/l^x^i^/i) 

1-1 £t#&(0.21 g. 64%). 

1 H-NMR (CDCI3) 6: 1.74 (s, 3H), 4.68 (s, 2H). 7.03 (d. 1H, J=5. 1 Hz), 
7.74 (d, 1H, 1=5. I Hz),. 7. 76 (d, 1H. J=8. 3 Hz), 7. 97-8.03 On. 2H). 8.67 (d. 
1H, 1=8. 3 Hz), 10. 80 (br, 1H). 

,• , ■>ty^mfcm4?i&B%tem 1 -24, mm 1-2& & *>mtmii~a*. Mmm, ^ 
<bmmm 1-55, msm 2-1 ^b^»j 2-12 Rzsmmm 3-1 ^b^wj 3-32 ic-b^ 

Tte, 9-(3. 3,3-hU7;i/^P-2-th*P^v-2 -/^)U7P/V<;i/7-5. 7) 
- 4. 1 0 - v t F P ^X y [3, 2-c] [1] ^ > V^X tf > - 1 0 - * ><Dftt> O Cffi £ "T 4 
EI^^>7fxt:>iIfttfffll^^H. £16081-1 tSSR«©^t:«fcO 
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Sfi*Kfc&#f*ftfc. 1-51, 1-52, 2-10 fcfc^Ttt, 3-*h*->-10- 

(3, 3. 3- h U 7/1/* □ - 2 - 1 F o * ->- 2 - * y-^D/t / < ;U7 5 J ) -6. 11- 

>«^ffli^^tt»J 1-1 «i:Sffira«|(7)^i£tcJ:OSW^**tlfc. 
«Wl-2 

5, 5- -7**7 -7- (3. 3. 3- h U 7;U*'o-2- t Yu^s-l- *=f-)\,-?u.l\J ^ 

;i/7sy)-4, io- vt h'nfiy [3. 2-c][i]^>y^xtr>-io-^-> (fb£tt 

1-2) ORa* 68%) 

1 H-NMR (DMS0-d 6 ) <5 : 1.62 (s. 3H). 5.27 (s, 2H), 7.24 (d, 1H, J=5. 0 Hz). 
7.57 (br, M), 8. 03-8. 09 On. 2H), 8.26 (d, 1H, J=7. 9 Hz). 8.73 (s. 1H), 
10. 81 (br, 1H). 

5, 5-7**7-1- (3, 3, 3- h U 7JU^n-2- t r J d^r->-2-^^;u7n/V -f 
;U7 5 7) -6, ll--7h KD-7^>7'[b. e]5 1 xe>-ll-^> 1-3) (iR 

* 90%) 

'H-NMR (CDC 1 3 ) <5: 1.74 (s, 3H). 4.04 (br. IH). 4.81 (s. 2H), 7.48-7.63 
(m, 2H). 7.71 (L. 1H. J =8. 1 Hz), 7.90 (d, 1H, J=8. 1 Hz), 3.05 (d, 1H. 1=8. 1 
Hz), 8. 46 (d, 1H, J= 8. 1 Hz), 9. 76 (br, 1H). 
H»Jl-4 

5. 5-7**7-3- (3. 3. 3- h U 7JU*D-2- t KD*7-2-75ML-7n/\V -f 
;U757)-6. 11- Fn-7^>y[b. e]^Xt?>- 11 -*7 Ofb&tt 1-4) (JR 

m n%) 

1 H-NMR (DMS0-d 6 ) 5: 1. 62 (s. 3H>. 5.28 (s, 2H), 7.50-7.66 (m, 3H). 7.91 
(d, 1H. J=8. 3 Hz). 7.96 (d, 1H. J=8. 3 Hz), 8.22 (d. Ill, J=8. 3 Hz). 8.65 (s. 

mmm 1-5 

9. 9-7**7-5--(3. 3. 3- h 'J 7;ktn-2- t Fp*7-2-7^7d/\V 
;i/7 5.7)-4. 10-7t I'Dfx; [2, ;>-c][l]^>7^xt°>-4 -*> Offc£4Jj 
1-5) (IRS? 70%) 
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1 H-NMR (DMS0-d 6 ) <5 : 1.54 (s, 3H), 5.45 (s, 2H), 7.33 (d, IH. J=5. 3 Hz), 
7.59 (d, 1H, J=5. 3 Hz), 7.72 (br, 1H), 7.82-7.88 (i, 2H). 8.15 (d, III, 
J=7. 1 Hz). 10. 61 (br, 1H). 
3i»Jl-6 

9, 9- -7^*7 -7- (3, 3, 3- hU7;k*P-2-fc KP*v-2-.*^;U7°PAV-f 
;i/7= y)-4, 10-vfc Ko^-xy [2, 3-c] [l]^>7^Xfcf>-4-^> Xfc&m i- 

6) OK* 12%) 

1 H-NMR (DMS0-d 6 ) 6: 1.61 (s, 310 , 5.52 (s, 2H), 7.56-7.64 (m, 3H), 7.97 
(d, 1H. J=8. 3 Hz), 8.24 (d, III, J =8. 3 Hz), 8.69 (s, IH), 10.80 (br, IH). 

imm\-i 

9, 9-> ? ^V-5-(3, 3, 3- h 'j7MD-2-k K P* v- 2- ^ 3^7p AV 
;i/75y)-4, 10-xt K07P[2, 3-c][l]^> 4 /^Xt°>-4 1- 

7) OR* 80%) 

1 H-NMR (DMSO-d 6 ) o: 1.58 (s, 3H), 5.38 (s, 2H), 6.83 (d, IH, J=2. 0 Hz), 
7.79 (d, IH, 1=2. 0 Hz), 7.83-7. 93 On, 2H), 8.42 (d. IH, J=7. 9 Hz), 10.88 
. (br, IH). 

mmm 1-8 

9, 9-^**7-7- (3, 3, 3- h U 7fr*U-l-\i KP^v-2-y ^7*P AV <i 
;i/7S/)-4,10-7fcb*P7P[2,3-c][l]^>73 1 xe>-4-:t> Wt^* 1"' 

8) (IRS& 73%) 

1 H-NMR (DMS0-d 6 ) 5: 1.62 (s, 3H), 5.46 (s, 2H), 6.96 (d. Hi J=2. 0 Hz), 
7.82 (d, IH, J=2. 0 Hz), 7.98 (d, IH. J=8. 3 Hz), 8.27 (d, IH, J=8. 3 Hz), 
8. 76 (s. IH). 10. 78 (br, IH). 
%W\ 1-9 

,:: .5 r 6 — v?^v^a- (3, 3. 3— h .U7j^,.P-i.-..t,]?;jgi^-:k .^^i/7*q # y< 

JUTE/) -4, 10-7t KP^X/ [3. 2-c] [l]^>7^X(f>-10 —t> 
1-9) OK* 67%) 

1 H-NMR (DMS0-d s ) 6: 1.61 (s, 310. 5.20 (s, 2H), 7.24 (d. IH, 1=5.0 Hz), 
7.55 (br. IH), 8.03 (d, IH, J=5. 0 Hz), 8.29 (dd. IH, J=8. 6 Hz. 2.3 Hz), 
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8. 51 (d. 1H, J=2. 3 Hz), 10. 67 (br, 1H). 

5. 5-v^-nPV-6-(3, 3. 3- h "J 7)Uj-n-'l- t Hn^r 7-2-7 5^l/7*aAV -i 

;i/7ay)-4. lo-ykfofiy [3,2-c] [i]^>y^xtf>-io-.t> utsm 

1-10) (»80%) 

1 H-NMR (CDCU) o: 1.57 (s, 3H). 3.93 (br, 1H), 4. 83 (s. 2H), 7.00 (d. 1H, 
J=5. 0 Hz), 7. 66 - 7. 79 (m. 3H), 8.91 (dd, 1H, J=8. 6 Hz. 1. 3 Hz). 11.41 (br, 

IH) . 

HWJ1-11 

5. 5 -7^7 -9- (3, 3, 3- MJ 7;i/^P-2- t h* D=^>-2- ^Jl/7°aAV -Y 
J|/T5y)-4, 10-7t KP7D[3;2-c][l]^>7Txhf>-10-^-> ({b^tl 1- 

II) OK l£ 8990 

1 H-NMR (DMSO-d 6 ) (5: 1.57 (s, 3H), 5.11 (s. 211), 6.79 (s, 111). 7.79-7.97 
(m, 3H). 8.14 (s. 1H), 8.50 (d, 1H. J= 4. 5 Hz), II. 1 1 (br. 1H). 
H»J1-I2 

5. 5 --73-^7 -8- (3, 3, 3- h'J 7 ;!/:*□ -2- t: K D=^>-2-/^;U7n/\V -f 
;i/75/)-4, 10-vt FD7P[3, 2-c][l]^>l/^Xt!>-10-i-> (it^ 1- 
12) (W53%) 

1 H-NMR (DMSO-d 6 ) 6: 1.61 (s, 3H). 5. 07 (s. 2H). 6.80 (d, 1H, J = 1.7Hz), 
7.54 (br, 1H), 8^ 05 (d. 1H. J=l. 7 Hz), 8.12 (d, 111, J=8. 6 Hz), 8. 29 (d, 1H, 
J=8. 6 Hz), 8. 53 (s, 1H), 10. 67 (br, 1H). 
H»JI-13 

5, 5- -7^7-7- (3, 3, 3- HJ 7;W^D-2- t H is -I- /5^7'nAV -f 
)VT^J)-\, 10-7k FP7a[3. 2-c] [l]^>7^xt:>-10-^> 1- 

.13) xnm) v.,- ... . .- v ,*■« .*„■■.,..... 

1 H-NMR (DMS0-d fi ) <5 : 1.63 (s, 3H), 5.02 (s. 2H). 6.78 (d. 1H. 1=1.7 Hz), 
7.46 (br, 1H), 8. 02 (d, 1H, J=l. 7 Hz), 8.28 (dd, 1H. J=8. 4 Hz, 2.2 Hz> . 
8. 76 (d. 1H, 1=2. 2 Hz), 10. 72 (br, 1H). 

-^mm 1-14 
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10 |0-v^V-6-(3, 3.3- MJ 7;i/tD-2-b h*n+->-2-/7 c ^D/V 
OTS /)-5, U-VM Ha[l]^>^Xtf,/[3, 4-b] If' Jy>-5-t> (4fc£ 
^ H4) OK^ 5530 

1 H-NMR (DMS0-d s ) 6: 1.51 (s, 3H), 5.38 (d, 1H, J = 18. 2 Hz), 5.45 (d, IH, 
j = 18. 2 Hz), 7.55-7.67 (m,. 2H), 7.75-7.93 (m. 3H), 8.10 (dd, 1H, J = 7. 9 
Hz, 1.3 Hz), 8.78 (dd, 1H, J = 4. 6 Hz, 1. 3 Hz), 10.60 (br, 1H). 

mmm 1-15 

10, 10-^**7 -7- (3, 3, 3- h'J7;P^P -2-fcFD*«>-2- 
<;U75y)-5. 11 -vt HP.[l]^>7^Xtf7 [3, 4-b] tf U v>-5~:*> (4b£ 
%!-15) OK3M03D 

1 H-NMR (CDC1 3 ) <5: 1.69 (s, 3H), 5,03 (s, 2H), 7.05 (s, 1H), 7.49 (dd, 1H, 
J = 7. 9 Hz, 4.6 Hz). 8.04-8.12 (m, 3H), 8.46 (dd, 1H, J = 7. 9 Hz, 1.6 Hz), 
8.76 (dd, 1H, J = 4. 6 Hz, 1.6 Hz). 9.47 (br. IH). 

mmm i- 1 e 

10, 10-v ? ^V-8-(3. 3, 3- h'J7J^P-2-kHP + y-2-^WDAV 
■i )V7 5 J) -5. 11- i^t b*n [l]^>7^xkV [3. 4-b] tf >J v>-5-*> (ffc£ 
1-16) 0»48«) 

1 H-NMR (DMS0-d 6 ) 5:1.61 (s. 3H). 5.47 (s, 2H), 7.58 (s. IH). 7. 63 Cdd, 
IH, J = 7.9 Hz. '4. 9 Hz). 7.98 (d, 1H, J = 8. 6 Hz). 8.24 (dd. IH. J = 8. 6 Hz, 
2.1 Hz), 8.36 (dd, IH/ J = 7. 9 Hz. 1.6 Hz), 8.65 (d, IH. J = 2! 1 Hz). 8.80 
(dd, IH, J = 4. 9 Hz, 1. 6 Hz), 10. 79 (br, IH). 
mm\ 1-17 

6,6-v^7-l0-(3..3.3-KU7;^D-2-tiHo^i/-2-^5 1 ^7°n/W'f 
)V7 5 J ) - 5, 1 1 - V k H □ [1] ^ >V tf J [4. 3-b] t° < J V > - 1 1 - * > (4k 

• .^7^lR*-fi2«X» • ■ 

1 H-NMR (DMS0-d fi ) 6 :1.60 (s, 3H), 5.44 (s. 2H), 7.73 (dd. IH. J = 7.-9 Hz, 
4. 6 Hz), 7.85 (s, IH)', 7.86-7.96 (m. 3H). 8.24 (dd. IH, J = 6. 6 Hz. 3.0 Hz). 
8.81 (dd, IH. J = 4. 6 Hz, 1.6 Hz), 10.40 (br. IH). 
1-18 
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10, 10-^*7-6- (3. 3. 3— h «J 7)V*U-l- t K P=S^>-2 - *9-)\,7nrt 7 
•fJI/7=y)-5. 11-vt l'D[l]A>'/fXhV[3,4-c] tf U v>-5-*> (<ft& 
48)1-18) («K^39%) 

1 H-NMR (CDCI 3 ) 5:1.73 (s, 3H), 4.82 (s. 2H). 7.76 (t, 1H, 3 = 8. 1 Hz), 
7.83 (d, IE J = 5. I Hz), 7.94 (dd, 1H, J = 8. 1 Hz, 1.0 Hz), 8.40 (dd, 1H, 
J = 8.1 Hz, l.O.Hz), 8.60 (s, 1H), 8.79 (d, 1H. J = 5. 1 Hz), 9,76 (br, 1H). 
3»J1-19 

5, 5-> 5 ^V-7-7Jl/^-0-l-(3, 3, 3- h 'J 71V*n-2-t 

J-)V7°un / <f )V7 X 7 ) - 6, 1 1 - V t I* D >V [b, e] ^1 t? > - 1 1 > (it 

Sty 1-19) (iRSp 8930 

1 H-NMR (DMSO-dj) o: 1.53 (s, 3H), 5.21 (s, 210, 7.53-7.64 (m, 311), 7.72 
(br. 1H), 7. 79-7. 86 (m. 2H), 7.99 (d, 1H, J =8. 6 Hz), 10. 40 (br, 1H) . 
H»J 1-20 

5, 5-v^V-7-7;U^-P-3-(3, 3, 3- h'J ~7)V*u -2- fc K P*^-2- 
^7*P/ty<;U7Sy) -6. ll-^t HDy^>'/[b, e]^xhf>-ll-^-> (fb^ 
#3 1-20) (JR* 88%) 

1 H-NMR (DMSO-d 6 ) 5: 1.59(s, 3H), 5. 20 (s, 2H). 7. 50-7. 61 (m, 2H), 7.72 (d, 
1H, J=8. 3Hz). 8.01(d. 1H, J=8. 3 Hz), 8.15 (d, 1H. J =8. 3 Hz), 8.60 (s, 1H). 

mm i-2i 

5, 5-^^7-9- 7)V^ru-l- (3. 3, 3- MJ 7MD-2-t 

;i/7'P A 7 < )V7 ^ 7 ) - 6. 1 1 - *J h K o > 7 [b, e] M V - 11 - * > (ft^ 

ft 1-20 (JR*100X)' 

1 H-NMR (DMS0-d 6 ) o: 1.51 (s, 3H)., 5.32 (s, 2H). 7.43-7.58 (m. 3H), 7.64 
(br, 1H), 7.80-7.91 (m, 3H). 10.56 (br, \\\). 

5, 5-x^-^y-9-7J!/^P-3-(3, 3, 3- h U 7;M"D-2-k + 
Jl/7 0 o/W-r;i/7Sy)-6. 11- j;t I'P^'OT'tb. e]fl^>-ll-t> (4"b-S" 
ft 1-22) (JR¥72X) 

1 H-NMR (DMSO-d,) <5 : 1.53 (s, 3H), 5. 32 (s, 2H), 7. 47-7. 61 (m, 3H), 7.92 
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(d, 1H, J=8. 7 Hz), 8.14 (dd, 1H, J=8. 7 Hz, -2. 3Hz), 8. 57 (d, 1H, J=2. 3 Hz), 
10. 72 (br, 1H). 

mmm 1-23 

5, 5->^+V-8-^^Jl/-l-(3, 3, 3- h >J 7MP-2-tHO + x-2-^f^ 
•fun J < )V7 ^ J ) - 6, 1 1 - i> t K o v^>V [b. e] M tf > - 1 1 - Ut&fa 
1-23) (IR* 77%) ' 

1 H-NMR (CDC1 3 ) 0: 1.73 (s, 3H), 2. 41 (s. 3H), 3.90 (brs, 1H), 4.76 (s, 
2H), 7.04 (s, IH). 7.31 (d, IH, 1=8. 3 Hz), 7. 70 (t, 1H , J=7. 9 Hz), 7.89 (d, 
1H, J=7. 9 Hz), 7.98 (d, IH, J=8. 3 Hz). 8.46 (d, IH, J =7. 9 Hz), 9.77 (br, 
IH) 

mmm 1-24 

5 5-vpf^v-8-^ b^rv--l-(3, 3, 3-h l J7Jl/tO-2-tHo^y-2-^7 c 
)Vfunj^)VT^ /) -6, 11-yt Hoy^>7[b, e] •7 c Xtf>- 1 1 -*> 
m 1-24) (» 46%) . . 

1 H-NMR (CDC1 3 ) <5: 1.74 (s, 3H), 3.89 (s, 3H), 4.75 (s, 2H). 6.70 (d, 2H, 
J=2. 3 Hz). 7.00 (dd, IH, J =8. 3 Hz, 2. 3 Hz), 7.70 (I, IH , 1=7. 9 Hz), 7.90 
(d, IH, J=7.9Hz), 8.12 (d. IH, J=8. 9 Hz), 8. 47 (d, IH, J=7. 9 Hz), 9.82 (br, 
IH) 

1-25 

(S)-(+) -5,5-->*^^V-9-(3, 3. 3- h'J 7MD-2- t h*o^y-2-^^ 
7°D/V^75 /) -4, 10-^b Fofxy [3, 2-c] [1] ^>7fX t°>-10-^> 
1-25) 

14-et#bn§(S)-9-(3. 3. 3- hU7JWn-2-th*n + y-2-/^ 
funj^m^J)-^ 10- vk Hafxy[3, 2-c][l]^>^xt: o >-10-^-> 

....(I,. 07-g,v 2. 26. iBnal>.^.^a^.^.> (40. *I).JC&*?.L . . >R7£T, ^^oa ... 
m#Bfe(1.95 g, 3.5 ^ft)£JQ7l, ^ST 3 B^fll#Lfco £«7^ fcJfcM% 

ft fcftfc yU*^JVi37A7PTl^77^- (a^+T >/ftSx ^"-^ 
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=3/1) "T?*»U $ ^ C-f V^O t JH-f^l/T- h 'J fa I/- h : ti;j; o , 
itti® 1-25 £?#fc(0. 71 g, 75%) o 
m. p. :.254-256 "C 

[a] D M +32. 2° (c=0. 10, CH 3 0H) 

1 H-NMR (DMS0-d 6 ) o: .1.57 (s, 3H), 5.21 (s. 2H). 7.19 (d. 1H. J=5. 0 Hz). 

7.78 (br. 1H), 7.83-7.91 (m, 2H), 8.05 (d. 1H, J=5. 0 Hz), 8. 41 (d. 1H. 
J=7. 2 Hz), 10. 88 (br, 1H). 

%vm\-ii 

(R)-(-)-5. 5-v^-f V-9-(3, 3, 3- h U 7 Mu -2- t Fa^y-2-/f)V 

ynAV-r;u7^/)-4, 10-vt FPfiy [3, 2-c] [ij^>^xtf>-io-^-> 

mp. (St&): 2 54-256 *C 
[a] D 20 -38. 2° (c=0. 10, CH 3 0H) 

1 H-NMR (DMSO-d 6 ) <5 : 1.56 (s, 3H), 5.23 (s, 2H). 7.18 (d, 1H, J=5. 1 Hz), 

7.79 (br, 1H), 7.83-7. 91 (m, 2H). 8.07- (d, 1H, J=5. 1 Hz), 8.39 (d, 1H, 
J=7. 0 Hz), 10. 87 (br, 1H). 

mmm\-2i 

5, 5-^V-8-tFo^y-l-(3, 3, 3- h U 7)l*n-2- t Kdf ->-2-.* f 
J|/7'o/V<)|/7S;)-6, 11-vt HD^>^[b. e]f X(f >-ll-^-> 
1-27) ()K$ 36« 

'H-NMR (DMSO-d G ) 5:1.54 (s, 3H), 5. 20 (s. 2H), 6.76 (d, 1H, J=2. 0 Hz), 
6.91 (dd, 1H, J=8. 6 Hz. 2.0 Hz), 7.77-7.83 (m, 4H). 8.19 (dd. 1H, J=5. 6 Hz. 
3. 3 Hz), 10. 25(brs, 1H) 

%mm 1-28 

5. 5-x** V,-6 - .* bf ;/-,9,- (3, 3, 3-,k,U/7 H--^" n. -2--t,!*.n * >* - 2 - ^ f- 
;1/7'd/\V Y;i/7$/)-4, 10-vt Kofi./ [3, 2-c] [i]^>v'f xh°>-iO- ;t 
> ({fc£t> 1-28) OK35 79J0 

1 H-NMR (DMS0-d 5 ) 6: 1.55 (s, 3H), 3.94 (s, 3H). 5.13 (s. 2H), 7.11 (d. 
Ill, 1=5.0 Hz), 7.50 (d, 1H, 1=9.2 Hz), 7.68 (br, IH), 7.95 (d, 1H, 1=5. 0 
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Hz), 8. 17 (d, IH, J=9. 2 Hz), 10: 18 (br, 1H). • 

mmm 1-29 

5.5-x^V-6->^;U-9-(3, 3, 3- h U 7Mn-2-tFo+y-2-^ 

■/PAV-r;i^7= /)-4, io-vt Hafiy [3, 2-c] [i]^>7^xt?>- 10-3- > 
(^#11-29) wmm). 

1 H-NMR (DMS0-d 6 ) 5 : 1.56 Cs, 3H), 2.73 (s, 3H), 5.21 (s, 2H), 7.12 (d, 
1H, J=5. 1 Hz), 7.59 (d, 1H, J =8. 6 Hz), 7.75 (br, 1H), 7.97 (d, IH, 1=5. 1 
Hz), 8. 20 (d, IH, J=8. 6 Hz), 10. 37 (br, IH). 

^mm 1-30 

8-^Dd-5. 5—>*^V-7-(3, 3, 3- h U 7^^"D-2-h K n*->-2- 
7° o / V -T )V 7 ^ J ) - 4, 1 0 - =y t K □ ^ X 7 [3, 2-c] [1] ^ > V^X fcf > — 1 0 - ;t > 
Wb-&^l-30) (J»6530 

1 H-NMR (CDC1 3 ) (5: 1. 81 Cs. 3H), 3.75 (br, IH). 4.73 (s, 2H). 7.05 (d, IH. 
J=5. 0 Hz), 7.76 (d, IH. J=5. 0 Hz), 8.23 (s, IH), 9.31 (s, IH), 9.46 (br. 
IH). 

mmm 1-31 

5, 5- v^^r V-8- *3Ml/-9-(3, 3, 3- h U 7)^U -I- fc F 
7°a/\V< )l/7 5 y)-4. 10-vt Ha^x/ [3, 2-c] [H^V^Xlf >-10-:t>- 
Wfc£4fcl-3l5 (JR*8«) 

1 H-NMR (DMS0-d 6 ) 6: 1/55 (s. 3H), 2.34 (s, 3H), 4.99 (d, IH, J=17. 8 Hz), 
5.08 (d, IH, J=17. 8 Hz), 7. 12 (d, IH, J=5. 1 Hz), 7.38 (br, IH), 7.70 (d. IH, 
J=7. 9 Hz), 7.89 (d, IH, J=5. 1 Hz), 7.90 (d, IH, J=7. 9Hz), 9.92 (br, IH). 
H5S0iJl-32 

5, 5-v^7-8-*?MI/-7-(3. 3, 3- h 'J 7Mo-2-t h'D+-/-2-/fJU 

.. ■ ,., . te.XUJkT^ ^-,440 -. /t. H □ ^x ./, [3, 2-c] [ 1 ]<> v/ f- x bf > - 10.-;* H . 
({b^l-32) (IR^ 96%) 

1 H-NMR (DMS0-d c ) <5 : 1. 64. (s, 311), 2. 09 (s, 3H), 5.21 (s, 2H). 7.23 (d. 
IH, J=5. OHz), 7.71 (br, IH), 7.97 (s, IH), 8.04 (d, IH, J=5. OIIz), 8.43 (s, 
IH), 9.89 (br. IH). 
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*«fll-33 

6-^OD-5, 5-^=^7-9- (3, 3. 3— h U "JMu-l-ic Fu*ri/-l- *?)V 
7°U/\J^)VT^ y)-4. 10-vt h'O^X,' [3. 2-c] [1]^>7^X kf>- 10-*> 
ab^tll-33) (4PM03!) 

1 H-NMR (DMS0-d 6 ) (5: 1.55 (s. 3H). 5. 30 (s. 2H), 7.14 (d, : 1H, J=5. 0 Hz). 
7.80 (br, 1H), 7.82 (d, 1H, J=8.9Hz), 8.00 (d, 1H. J=5. 0 Hz). 8.28 (d, IK, 
J=8. 9 Hz). 10. 43 (br. 1H). 
1-34 

5,5-^^=^7-8-/ h^v-7-(3. 3,3- hU7MD-2-t - 
*?-)\,7nnj'i)V7^J) -4, FDfiy [3. 2-c]^>V^Xt:>-10- 

*y 1-34) {®m m) 

1 H-NMR (DMS0-d 6 ) <5 : 1. 63 (s, 3H), 4.08 (s, 3H), 5. 27 (s. 2H), 7.25 (d. 
1H, J=5. 3 Hz), 7.68 (br. 1H), 8.08 (s, 1H), 8.12 (d. 1H. J=5. 3 Hz), 9.02 (s. 
1H). 9.78 (br, 1H). 
mm 1-35 

5, 5-v^V-6-7;i/^n-9-(3, 3. 3- hU7Mo-2-tHD^>'-2-^f 

jvrfunj't ;i/75 /)-4, io-yt K of iy [3, 2-c] [i]^>V^xtf>-io-^ 

> Mfc£* 1-35) (JR*76W 

1 H-NMR (DMSO-d,) 6 : 1.58 (s. 3H). 5.25 (s. 2H), 7. 15 .(d, 111, J=5. 1 Hz), 
7.57 (t, 1H, J=9. 6 Hz), 7.67 (br. 1H). 7.93 (d, 1H, 1=5.1 Hz). 8.37 (dd, 1H, 
1=9. 6 Hz. 4. 3 Hz). 10. 50 (br. 1H). 
H»l-36 

8-7$ / -5, 5-S^=f7-l-(3, 3, 3- h U 7fr*U -2- t H U*i/-2- )V 
7°D/V-r^7S/)-6. 11- yt FDy^/'/ft, e]^x f>- 1 1 —t> 

1-36) ORSMM)—*-- ■ ■ >• -~ - • ••• - ' <-<■• 

1 H-NMR (DMS0-d 6 ) d: 1.55 (s, 3H), 5.00-5.15 (in, 2H), 6. 35-6. 45 On, 3tt), 

6. 63(dd, 1H, J =8. 6 Hz, 2.0 Hz), 7.70-7.33 (in, 4H). 8.33 (dd, 1H. J =6. 6 Hz, 
3. 3 Hz). 10. 29 (br. IH). 
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8-lfJl/7S;-5, 5->^*7-l-(3, 3. 3- MJ 7Mo-2-bKD + i/-2- 
/^;1/7°d/nV<;U75 y) -6, tl-5>k KPv'OV'tb. e]^xtf >-u-*> 
(ib£tii-37) (W25SD 

1 H-NMR (CDC 1 3 ) 6 : 1. 29 Ct, 3H. J=7. 3 Hz), 1. 72(s, 3H), 3. 25 (q, 2H. 
J=7. 3Hz). 4, 21(br. 1H), 4. 67(s, 1H). 6. 35 (d. IH; J=2. 0 Hz). 6. 67(dd. 1H, 
J=8. 9 Hz. 2.0 Hz). 7. 65 (t, 1H, J=8. 2 Hz). 7.87(dd. IH. J=8. 2 Hz. 1. 0 Hz). 
8. 04(d. IH, J=8. 9 Hz). 8. 46 (dd. Ill, J=8. 2 Hz, 1.0 Hz), 10. 03(br, IH). 

nnm 1-38 

8-7-t^75/-5. 5-^**7-1 -(3. 3. 3- HJ7)l/:*D-2- t 
-/5 1 ;U7°a/V'f;i/75y)-6.11-vtKnv^>y[b.e]^xti 0 >-ii-^-> 
(fb£$l 1-38) (Um 6220 

1 H-NMR (DMSO-d 6 ) 5: 1. 54 (s. 3H). 2. 09(s, 3H). 5. 29(s. 2H). 7. 57(d, IH. 
J=2. 0 Hz). 7. 76-7. 90 (m, 5H). 8. 05-8. 15 (m. IH). 10. 30 (br. IH), 10. 39(br, IH). 
MMM 1-39 

8- (2, 2-v^^;i/7°PAV^^7 = y)-5. 5- 7^*7-1 -(3, 3. 3- MJ 7)V* O 
-2-t h*D + ^-2-^5 1 ;U7 0 P/NV<;i/75/)-6, 1 1 - 7 t H □ 7^77 [b, e] 
^Xtf>-ll-^-> Wb^t; 1-39) (XK^ 98%) 

1 H-NMR (CDC1 3 ) (5: 1.32(s, 9H), 1. 72 (s, 3H), 4. 75 (s. 2H), 7. 39 (dd. IH. 
J=8.6Hz. 2.0 Hz). 7.57(br, IH). 7. 69(t. IH, J=8. 3 Hz). 7.76(s. IH). 7. 89 (d, 
IH. J=8. 3 Hz), 8. 02(d. IH. J=8. 6 Hz), 8. 45 (d. IH, J=8. 3 Hz), 9. 82(br, IH). 

mmm 1-40 

5, 5-7^7-7-/ h^x-l-(3, 3. 3-hU7Mn-2-t FD + y-2-^f 
;uyn/V-f;P73 7)-6, ll-7t Fn7^77[b, el^Xtf >- 1 1 UtS 

#/i-40) wmm) 

ni-miCPV^A^XJlJs, 3H) . ; .3.. 8,9 (s. 38), 4.03 Cbr, J.H),.,.4. ?^,Cs. 2H'), 

7.13 (d, IH. J=8. 3 Hz), 7.45 (t. IH, J=8. 3 Hz). 7.57 (d. Ill, J=8. 3 Hz). 

7.68 (t, IH. J =8. 3 Hz).. 7.88 (d, IH, J=8. 3 Hz), 8.46 (d. IH, J=8. 3 Hz). 

9.69 (br, IH). 

mmm 1-41 
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5i 5 _ sjtt y - 7 - ^ h df. is - 3 - (3. 3, 3 - h '. J 7 □ - 2 - 1 1* a ^ i, - 2 - ^ ^ 
jl,7 0 a/\V-r;U7 5/)-6, ll-xt HDi>-^>V'[b, e]^-xti>-ll-^> (ft^ 
#11-41) OK^88%) 

'H-NMR(CDC1 3 ) 5:1.72 (s, 3H), 3.90 (s, 3H), 4.89 (s, 211), 7.11 (del, 1H, 
J=8. 3 Hz, 1.6 Hz), 7. 39-7.50 (m, 2H), 7. 90 (d, IH, J =8. 3 Hz), 8.11 (dd, IH, 
J=8. 3 Hz, 1.6 Hz), 8. 20 (d, 111, J=l. 6 Hz), 9.27 (br. IH). 

nmm 1-42 

5, 5-^*7-7— f V7°Ot:>)l/^v-l-(3, 3, 3- h 'J 7MD-2-kFD^ 
-> - 2- /^;U7"o/ V < ;U7 5 / ) - 6, U - v t: K o > V [b, e] tf > - 1 1 - 
1-42) (IR* : 96%) 

'H-NMR(CDCg S : 1.36 (d, 611 J=6. 0 Hz), 1.72 (s, 3H), 4.16 (br, IH), 
4.71 (s. 2H), 7.11 (d, IH. J=8. 1 Hz), 7. 42 (t, 1ft J=8. 1 Hz), 7. 54 (d, IH. ' 
J=8. 1 Hz), 7.68 (t, IE J=8. 1 Hz). 7.87 (d. IH, 1=8.1 Hz). 8.46 (d, IH. 
J=8. 1 Hz), 9. 69 (br. IH). 

■mmm 1-43 

5, 5 - s J1r* V - 7 — T V 7°D >- 3 - (3. 3. 3 - K U 7 )Vt □ - 2 - 1 H a =¥ 

v-2-/?;U7°a/\V^;U75y)-6. Il-yt KDv^> l /[b, e]^Xhf>-ll- 
rt> Wfc^tt 1-43) (» : 923!) 

1 H-NMR (CDC 1 3 ) 6 : 1. 36 (d, 6H, J=6. 3 Hz). I. 70 (s, 3H). 4. 59-4.67 (ra. IH) , . 

4. 88 (s. 2H), 7. 11 (d, IH, 1=8. 3 Hz), 7.37-7.48 On, 2H). 7.86 (d, IH. J =8. 3 
Hz). 8.05(dd. IH, J=8. 3. 2.0 Hz). 8. 22(d, 111. J =2.0 Hz). 9. 28(br, IH). 
mifoffl 1-44 

5, 5-v^V -10-* h*x-3-(3. 3, 3- h U 7;i/^P-2-h Kd^>-2- > 
^;i/7°P A J i )17 = J ) -6, 1 1 - v t H O v^>7'[b, c] fXtf>- 11 -:*> «b 

1 H-NMR (DMS0-d 5 ) 0: 1.61 (s. 3H). 3. 78 (s. 3H), 5. 08 (s. 211), 7. 08 (d. IH, 
J=7. 9 Hz). 7. I3(d. 111. J-7. 9 Hz), 7. 45-7. 50 (in. 2H), 7. 78(d. IH. J=7. 9Hz>, 
8. 18(d, IH, 1=7.9 Hz), 8. 58(s, IH), 10. 62 (br. til). 
3f»ll-45 
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8. 10-7;* h*7-5, 5— 7**7-1 -(3, 3, 3,-hU7MD-2-tFD + y-2 
-^)V^u/\/^ )V7^.J) -6, ll-7t KP^77[b, e]^xfc!7-ll-*-7 
«b&tll-45) (1R^'53«) 

'H-NMR (CDC1 3 ) 6: 1.74 (s, 3H), 3.74 (s, 3H), 3.84 (s, 3H), 4.61 (d. 1H. 
J=15.8 Hz), 4.75 (d; 1H, J=l 5. 8 Hz), 6.44 (d, 1 H, J=5. 3 Hz), 6.45 (d, 1H. 
J=5. 3 Hz). 7.69 (t, 1H. J=7.9Hz), 7.80 (dd, 1H, J=7. 9 Hz, 1. 0 Hz), 8.68 (dri, 
1H, 1=7. 9 Hz, 1. 0 Hz), 10. 50 (br, 1H). 
H»Jl-46 

(S) -5, 5-7:**7-2 -X hO-9-(3, 3, 3- HJ 7)V^O~2- t b*P*7-2- 
^^Jl/7°PAV-1';i/7= 7)-4, 10-7t HP^xy [3, 2-c] [l]^>7fltf>- 10 
-*7 Oftl£#J 1-46) (W353!) 

'H-NMR (DMS0-d 6 ) <5 : 1.52 (s, 3H), 5.34 (s. 2H), 7. 66 (s, 1H), 7.88-7.96 (m, 
2H), 7.97-8. 04 (m, 1H), 8.08 (s, 1H), 10.90 (br, 1H). 

mmm 1-47 

(S) -5, 5-yt^V-3--hD-9-(3, 3, 3- HJ 7Jl/3"P-2 - t Fn=^y-2- 
^^7°PAV<;i/75y)-4, 10- 7t Hnfl/[3, 2-c] [l]^>7^xtf >- 10 
-*7 (£&tll-47) (»43!D 

'H-NMR (DMS0-d 6 ) o: 1.52 (s. 3H), 5.43 (s, 2H), 7.68 (s, 1H), 7. 83-7.94 On. 
2H), 7.99-8.07 (m, 1H), 9.16 (s, 1H), 10.79 (br, 1H). 

mmm i-48 

^^- > ^9_(3 i 3, 3- ^ij 7;i/^P-2- t FP^->-2-^^^7P/NV< 
7ay)-6, ll--7t FDy^> l /[b,e]me>-l 1-^7 ({b^#3 1-48) 

3, 3, 3- h U 7;i/^-P-2- t H 0^-y-2.-^f)l/7n/O^(0. 73 g, 4. 63 
mmol) £-7*^7-fe h75 K (8 biDML, -15 t:Tiftft-)K0. 36 m 1 , 

^§ 9-7^ / -2-/ H^7-6, ll-vt: HPv^77[b.e]^-tt°7-ll — * 
>(0. 59 g, 2. 32 mmol)»/l^fiT- RJM&METICMU f#b 
4afcfrtl^CD^4$Mx^;K25 ml) tCi£fl?U W$£H& 55t;^7K^^- h 'J 7Z^K 
&*D«7KTl«f;t#U ^7K«7y^77A±T^U7Co 
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al/-ht5CiCJ;D^ 1-48 87%) „ 

1 H-NMR (CDCK) 6: 1. 75 (s, 3H), 3.84 (s, 3H), 4.17 (br, 1H), 5.13 (s, 
2H), 6.98 (d. 1H, i=8. 9 Hz), 7. 11 (d. 1H, J =8. 9 Hz). 7. 37 (d. 1H. J=7. 9 Hz), 
7.65 (s. 1H), 7.82 (s, 1H), 8.09 (d, 1H, J =7. 9 Hz), 8.61 (br, 1H). 
3WI1-49 

3-./ h^rx-10-(3, 3. 3- h'J7;U.-ta-2-t Hn^>--2-^^;t/7°n/NVi' Jl/ 
75 /")-6, ll-7t Hn-7^>V'[b, e]^xt°>-ll-^-> (Itfim 1-49) 

###|J 18 Tf#b*l3 3-^ h^F~>- 10— - hn-6, 11- vb Ka7^>7[b, e] 
^Xtf >-ll-:*>(0. 36 g, 1.2 minol)^^7Kx^/-;K20 ml)^, Stc!^(0. 36 

P#3i&U 5i5»"S5LTlIlO 10-75 7-3-* h^>-6, 11 -7k K 
o-7^:>y[b, e]5 1 Xlf>-ll-^->(l. 2 mmol)£l#fc 0 cn£f|g!T£ ^<h&< 
fflLT^»J 1-48 tmmmiZzS*-?)U71z 1-7 = KO0 ml)*. 3, 3, 3- HJ7A 
:*D-2- t + 38 g, 2.39 mniol) tmt^tzijV 

(0.36 ml, 2. 39 mo\)f)>^mULftWt&it^ZiJH^ ^?&ICT 6 f^^L/io >S 
1-48 i;TffiKUfc£«l!l5 I-49 fcfcfc (0. 32 g, « 65%) <, 

'H-NMR (CDCl 3 ) 6: l. 69 (s, 3H), 3.84 (s, 3H), 3.97 (d, lH, J -- 14. 2 Hz), 
4.04 (d, HI. J = 14.2 IIz), 4.23 (br, 1H), 6.77 (d, 1H, J = 2. 3 Hz), 6.81 
(dd. Ill, J = 8. 9, 2.3 Hz), 7.08 (dd, 1H, J = 7. 9. 0. 7 Hz), 7.46 (t, III. J = 
7.9 Hz), 8. 16 (dd, 1H. J = 7. 9, 0.7 Hz), 8. 18 (d, 1H, J = 8.9 Hz), 9.76 (br, 
1H). 

Mm\ 1-50 

. 5r€-*a^-^7-.3-^ h^x-^io.-- (3, 3, 3- MJ-,7 )V& D<~#~ fchF^ o w 
3Ml/7a/\V<;U7 3./)-6, 11- yk Hov^>\/[b, elf-xt!>-l 1 -t> {it 
1-50) 

%%m 1-49 TifbtlS 3-* h^7-10-(3, 3. 3- h'J7Mo-2-t 
v - 2 - 7 5=" 7°0 / V -f )l/7 5 y* ) - 6, 1 1 - 7 1 K □ 7>< > 7 [b, c] 5^X If 7 - 1 1 - 
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tfxo.28 g, 0.68 moD^mmLrmmm m oumizLtz^-^xit^ 1-50 & 

(0.32a »99X) o 

'H-NMR (DMSO-d.) <5 : 1.52 (s, 3H). 3.94 (s. 3H), 5.33 (s, 2H), 7.33-7.45 (m. 

3H), 7. 58 (t. 1H. J = 8. 1 Hz). 7.61 (s. 1H), 7. 75 (d. 1H, J = 8. 1 Hz), 7.84 
(d, 1H. J = 8. 6. Hz). 10. 25 (br, 1H). 
^860] 1-51 

5, 5-^**7-9- (3, 3, 3- MJ 7)V*U -I- k VU**y-2- *?-)V?un S ^ 
)V7^ y)-6, 11-^k Fov^>v*[b, e]^Xt?>-ll-:t> 1-51) OK 

^6 re) 

'H-NMR (DMSO-d 6 ) 5: 1.58 (s, 3H), 5.31 (s, 2H), 7. 44 (d, 1H, J = 8. 6 Hz) . 
7.48 (s, 1H), 7.82-8.01 (m, 5H), 8.39 (d, 1H. J = 2. 3 Hz), 10.31 (br, 1H). 

mmm 1-52 

5i g_ 3 ?^ v _7_(3 i 3, 3- h 'J 7;M"0-2- t h*0^r">-2-^^^7 P D/NV-f 
;U75y)-6, 11-vt HPvOVCb, e]^xtf>-ll-^-> 1-52) (4K 

*61%) 

'H-NMR (CDCI3) <5: 1.73 (s, 3H), 4.04 (br, 1H), 4.77 (s, 2H), 7.23 (d, 1H, 
J = 8. 2 Hz), 7.58 (t, 1H, J = 8. 2 Hz), 7.73 (dt. 1H, J - 7.6 Hz, .1.3 Hz). 
7.81 (dt, 1H, J = 7. 6 Hz. 1.6 Hz), 7. 87 (dd, 1H, J = 7. 6 Hz, 1.6 Hz), 8.07 
(dd, III J = 7. 6 Hz. 1.3 Hz). 8.29 (d. 1H. J = 8. 2 Hz). 9.93 (br. 1H). 

nmm 1-53 

8- (3. 3. 3 - h U 7)\s*n-l~ t K ->-2- ^fJ^n/V -i )VT S. J) ~ 
I, 10. 10-HJ:J-*7-5. 11-vt KO[l]^>^Xtf/[3. 4-b]tf'J> ? >-5-^- 
> (ft^ 1-53) («18*) 

'H-NMR (DMS0-d 6 ) 6: 1. 60 (s. 3H), 5. 54 (s, 2H), 7.59 (s, 1H), 7.63 (dd, IK 
L f,.,8.-..2. Bz,....6-44l^v-7-. %LJAk< -UUto).. 7 : .,9.J,..(d, 1H, J. .= 

8.6 Hz), 3.26 (dd. 1H. J = 8. 6 Hz. 2.3 Hz), 8.63 (d. 1H. J = 2. 3 Hz), 8. 65 
(dd, 1H, J = 6. 6 Hz, 1. 0 Hz), 10. 81 (br, 1H). 

6 - (3, 3, 3- h iJ 7 )l^ru - 2 - t H □ * 1/ -2 - * =f-)^U)\ J -f )V7 S 7 ) - 
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2, 10, 10- h 11-^t h'Dtll^/^ie/a 4-c] t°U^>-5-^- 

> (ffc£#J 1-54) (JRsjS 18%) 

'H-NMR (DMS0-d 6 ) 6: 1.51 (s, 3H), 5.31 (s, 2H), 7.61 (br, IK). 7.65 (d. 1H, 
J = 6.9 Hz), 7.80-7.37 (m, 3H), 8.35 (d. 1H, J = 1. 6 Hz), 3.38 (dd.. 1H. J = 
6. 9 Hz. 1. 6 Hz), 10. 72 (br, 1H). 

mmm 1-55 

10, 10->^V-9-(3, 3, 3- h'J t ^)V-7'unj 

•T*;i/7S/)-5, ll-vk Fn[l]^>V^xtV [3, 4-b] tTU v>-5-:*> ({b^ 
tll-55) (W53D 

'H-NMR CCDCI3) 5: 1.78 (s, 3H), 5.26 (s, 2H), 5.83 (br, IH), 7.41 (dd, IH, 
J = 8. 2 Hz, 1.0 Hz), 7.55 (dd. IH, J = 7. 9 Hz, 4.9 Hz), 7.74 (t, IH, J = 

8.2 Hz), 8.46 (dd, IH, J=7. 9 Hz, 1.6 Hz), 8. 73 (dd, IH. J = 4. 9 Hz. 1.6 Hz). 
8.97 (dd. IH. J =8. 2 Hz. I. 0 Hz), 11.61 (br, IH). 

H»J2-I 

9- (2, l-V^T-fr-fUKJ^ y)-5, 5- v^-^V-4, 10-vt HPfi; 

[3. 2- c ][i]^>^xt:>-io-^> (-ft£-ti2-i) {W£i\v> 

1 H-NMR (DMS0-d 6 ) 0: 1.32 (s. 9H), 4.65 (s. 2H), 7.02 (d. Ill, J=5. 3 Hz), 
7.69 (I, IH. J=7. 6 Hz) . 7.71 (d. IH, J=5. 3 Hz), 7.90 (d, IH, J =7. 6 Hz). 
8. 65 (d, IH, J=7. 6 Hz), 10. 18 (br. IH). 

mmmi-2 

7- (2, 2- *J * □ /V "-f )V7 5 J ) - 5. 5 - vtf* V - 4. 10 - V tHDfi; 

[3, 2-c][l]^>y^Xtf>-10-^-> «b-&#3 2 — 2) (1W963D 

1 H-NMR (DMS0-d 6 ) 5: 1.27 (s. 9H), 5.26 (s, 2H), 7.24 (d, IH, J=5. 1 Hz), 

8.03 (d. IH, 1=8.6 Hz), 8.06 (d. IH. J=5. 1 Hz). 8.27 (dd, 111. J=8. 6 Hz. 

2A .Hz) : . 8. 52 ..(s. . IH).. 9. 98 .(br,. . v , • .-, .. 

9- (2. 'l-v t=$-)\s-7°unj^)\,7^ y)-5. 5- v7i-*y-3-,<^Jl/-4. 10- V t 
h'Dfiy [3. 2-c] [lH>'yfXt°>-10-t> (lb£^)2-3) (i|PP94!&) 
1 H-NMR (DMS0-d 6 ) 0: 1.20 (s. 9H). 2.31 (s, 3 10. 5.05 (s, 2H), 7.10 (d, 
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1H, 1=5.0 Hz), 7.69 (d. 1H, 1=8. 6 Hz), 7. 83 ■ (d. 1H, J=8.6Hz). 7.92 (d, 1H. 

1=5. 0 Hz), 9. 92 (br, 1H). 

HJS0J2-4 

8- ^7 n a -9- (2, 2- v^^7'D/W<^7 = y)-5, 5-$***V-4. I0-5?k 
Hofi; [3, 2-c][l]^> x / ; 5 1 Xh!>-10-^-> (flS^*2-4) (JR* 99*) 

1 H-NMR (CDClj) <5 : 1.31 (s, 9H). 4.67 (s, 2H), 6.99 (d, 1H, 1=5. 3 Hz), 
7.68 (d, IH, J=5. 3 Hz), 7.76 (d, 1H, J=8. 4 Hz), 7.96 (d. 1H. J=8. 4 Hz). 
8. 24 (br. 1H). 
*»J2-5 

8 _/ 7np -7_(2 > 2-y^fJVyD/V<^7S/)-5, 5-5>tf-*V-4, 10-vt 
h'Dfx; [3, 2-c][l]^>V^Xtf>-10-^-> (ib-a#j2-5) (1R^99X) 
1 H-NMR (CDClj) <5 : 1.38 (s, 9H), 4.71 (s, 2H), 7.05 (d. IH. J=5. 0 Hz), 
7.73 (d, IH, 1=5.0 Hz); 8.21 (s, IH), 8.30 (br, IH) 9.35 (s, IH). 
2«J2-6 

9- (2. 2-^^)V^un/^)V7^ /)-5, 5-->*^^V-6-^^;i/-4, 10- v t 
Kaf x; [3, 2-c] [l]^>yf Xt!>-10-t> (fc£*2-6) (IRSP98X) 

1 H-NMR (DMS0-d 6 ) <5 : 1,30 (s, 9H), 2.77 (s, 3 H), 4.64 (s, 2H), 6.97 (d, 
IH, 1=5. 1 Hz). 7.40 (d. IH, J=8. 7 Hz), 7.62 (d, IH. 1=5.1 Hz), 8.37 (d, IH, 
J =8. 7 Hz), 9. 50 (br, IH). 
$£«J2-7 

9-- (2. l-V^fy-funSI )VTz. /)-5, 5-v^V-6-^ h^v-4, 10- V 
tHDfiy [3. 2-c][l]^>y^Xt:>-10-*> Mfc^*2-7) ORSS99J5) 
1 H-NMR (DMS0-d 6 ) 6: 1.29 (s, 9H), 3.99 (s. 3 H). 4.69 (s. 2H), 6.97 (d, 
IH, J=5. 3 Hz). 7.21 (d, IH, J=9. 2 Hz). 7.60 (d, IH, J=5. 3 Hz), 8.39 (d, 1 H, 

i=9 : -M^p4^T4ir,>lJ0>.-. ... 

HI/101 2-8 

3- (2, 2-v/^;U-/nA/<;U7^ /)-5, 5-^**7-10-* h + ->-6. 11- S J 

t Knv^>y*[b, e]^xt°>-ll-^-> Wb^*2-8) (IR*89X) 

1 H-NMR (DMS0-d B ) 6: 1.25 (s. 9H), 3.77 (s. 3 H). 5.12 (s, 2H). 7.10 (d, 
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1H, J=8. 2 Hz). 7.13 (d, IH. J=8. 2 Hz). 7.48 (t. 1H. .J -8. 2 Hz), 7. 77 (d. 1H, 
J=8. 2 Hz), 8.10 (dd, 1H, J=8. 2 Hz. 2.0 Hz), 8.37 (d, III, J=2. 0 Hz), 9.82 
(br, 1H). 
^l»!l2-9 

1 - (2, 2 - ->* ;X ?)l/7"o rt J <i )l/7 5 J ) - 5, 5 - *Jtt V - 7 - * h =T- «> - 6. 1 1 - x 

t FDi;A:>7[b, c]fiK >-\\-*> (fb£4& 2-9) (JR^90X) 

1 H-NMR (DMS0-d 6 ) 6: 1.30 (s, 9H), 3.89 (s, 3 H), 4.70 (s. 2H), 7.12 (d, 

1H, J=8. 2 Hz), 7.45 (t, 1H. 1=8. 2 Hz), 7. 57 (dd. 1H, J =8. 2 Hz, 1.0 Hz), 7.63 

(I, 1H, J=8. 2 Hz). 7.79 (dd, 1H, J=8. 2 Hz, 1. 0 Hz), 8.47 (dd, 1H, J=8. 2 Hz, 

1.0 Hz), 9. 02 (br. IH). 

«#J2-10 

8 - (2. 2 - v * 9~)V7° U nj -f )V 7 5 J ) - 5. 5 - i?**r V - 1 - 7 □ - 6, 1 1 - : J 
t h'O >V/ [b. e] tf > - 1 1 - > (jfc^ 2 - 1 0) (IR$ 993!) 

1 H-NMR (DMSO-d 5 ) 5: 1.30 (s, 9H), 4.68 (s, 2H), 7. 34-7. 47 (m. 2H), 7.65 
(ddd. IH, J=8. 3 Hz, 8.3 Hz, 5.0 Hz), 7. 72-7. 84 (m. 3H), 8.02 (d, 1H. 
J =8. 6Hz). 

6-£DD-9-(2, l- : J*3-)V7un/<i )V7$J) -5, 5-^**7-4. 

HDfiy [3, 2-cj [l]^>y^Xtf >-10-5f> (ffc£#j2-M> OK«%) 

1 H-NMR (CDClj) <5: 1.36 (s, 9H), 4.72 (s, 2H). 6.99 (d. IH, J=5. 1 Hz). 

7.60 (d. IH, J=9. 0 Hz). 7.64 (d, IH, J=5. 1 Hz). 8. 48 ' (d, IH, J=9. 0 Hz). 

9. 60 (br, IH). 

^WI2-12 

9 - (2, 2 - V * =5- ;U7* □ AV < )V 7 5. J ) - 5. 5 - V** V - 6 - 7 □ - 4, 1 0 - i? 
•t H0?X/ [3, 2-c] [l]^>^Xb°->---.18---4-v (fc&#B-L&), 4K4fe?8*> - :•! 

1 H-NMR (CDClj) (5: 1.29 (s, 9H), 4.77 (s, 2H), 7.01 (d, IH, 1=5. 1 Hz), 
7.36 (dd, IH. 1=9.9 Hz, 9.6 Hz), 7.68 (d. IH, 1=5.1 Hz). 3.51 (dd, IH, 
J=9. 6 Hz, 4. 6 Hz). 9. 60 (br. HI). 
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9-7-tr h7S H-5, 5-^^7-4. 10— ^ t F-Dfx; [3, 2-c] [l3^>7^Xtf 
>-10-:*> «t£*3-l) (W91%) 

1 H-NMR (DMSO-dj) (5:2.02 (s. 3H), 5.15 (s, 2H), 7.13 (d, 111, J =5. 0 Hz), 
7.76 (d, 1H, J=7. 9 Hz). 7.78- 7.87 (in, 2H). 7.96 (d, 1H, J =5. 0 Hz). 10.20 
(br, 1H). 

\-7± h7= F-5, 5-v^V-7-7;^a-6. 11-vfc Kdv^>7[b. e]^ 
Xtf>-ll-^> (fb£tl3-2) (i&mm) 

1 H-NMR (DMS0-d 6 ) d : 1. 98 (s. 3H), 5.15 (s, 2H), 7.46-7.68 (m, 4H). 7.73- 

7.85 (m, 2H). 10.27 (br, 1H). 

H»J3-3 

3-7-fe hT5 H-5, 5- ^^V-7-7;U^a-6, 1 1 — ^ fci Knv^>7[b, e]5=" 

xtf>-n-^-> ({b-s-^3-3) wmm) 

1 H-NMR (CDC1 3 ) 6: 1.98 (s, 3H), 5.25 (s, 2H), 7.49-7.59 On, 2H), 7.87- 
8.02 On, 3H), 8.35 (s, 1H), 10.67 (br. 111). 

nmm 3-4 

5, 5-v^-^y-9- h u y )i^ru7±.^)U7 2. j -4, io-s?t K Dfxy [3, 2- 

c] [l]^>V*^Xt°>-10-^-> Wb^t/ 3-4) (»65«) 

1 H-NMR (DMS0-d c ) 3: 4.65 (s, 2H), 7. 02 (d, 1H, J=5.0Hz), 7.66-7.72 (m. 

2H). 7.91 (dd, 1H. 1=7/9 Hz, 1.2 Hz). 8.66 (dd, 111. 1=7.9 Hz. 1.2 Hz). 

10.19 (br. 1H). 

HM3-5 

5, 5->^+7-7- hU7^^n7-t5 1 ;P7Sy -4, 10-^t h* P^X7 [3.2- 
c][lM>7^Xtf>-10-^> «t;£^3-5) (IR¥64X) 
^.^.WMR. ^XDMSa^^^^AJinSO^. 2H), . .7. 2.5 Xd,-..!H, J=5. ! Hz). 8,09 (d, 1H. 
J=5. I Hz). 8.13 (d, til, J=8. 6 Hz). 8.25 (d. 1H. 1=8. 6 Hz), 8.52 (s. Ill), 
11.95 (br. 1H). 
H»13-6 

5, 5-y^V-9-Ih^ry7J.J«75y -4, 10-vt h'P^X./ [3, 2-c] [I 3 
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^>>/^xe>-io-7t-> 3-6) (jk^69X) 

1 H-NMR (DMS0-d 6 ) o: 1.21 (I, 3H, J=7. 3 Hz), 4.07 (q, 211, J=7. 3 Hz), 5.18 
(s, 2H), 7.15 (d, Hi, J=5. 0 Hz), 7.33-7.93 (m, 311). 8.02 (d. Ill J=5. 0 Hz). 
9.71 (br. 1H). 
tt#!J3-7 

5,5-^^*7-9- (2- t HP^->7iz^;U7= ./) -4, 10- V t H uJ-jl/ 

[3, 2-c][l]^>^Xt°>-10-^-> ({fc£tl3-7) (JR^83X) 

1 H-NMR (DMSO-d G ) d: 4.00 (d. 1H. J=5. 6 Hz), 5.17 (s, 2H), 6.20 (t. 1H, 

J=5. 6 Hz), 7.19 (d, 1H, J=5. 0 Hz). 7. 79- 7. 90 (m. 2H), 8.03 (d, IH, J=9. 0 

Hz), 8.66 (dd, IH, J =7. 9 Hz,. I. 6 Hz), 10.67 (br, IH) . 

HMI3-8 

5, 5- v:t^V-9- (2- 0 □ O 7^)VT 5 J ) -4.10-vh K Qfiy [3,2- 

c] [l]^>y^Xt:>-10-^> ab^tl3-8) OlP£88!S) 

1 H-NMR (DMS0-d 0 ) 6: 4.29 (s, 2H). 5.16 (s, 2H). 7.16 (d, IH. J=5. 0 Hz), 

7.82 (t, IH. J=7. 9 Hz). 7.91 (dd, IH, J=7. 9 Hz. 1.3 Hz). 7.99 (d. IH, J=5. 0 

Hz), 8.06 (dd, IH, J =7. 9 Hz. 1. 3 Hz), 10.54 (br, IH) . 

«f!]3-9 

5, 5-v7f-^FV-9- (2--r h^kFD7n-f JU7S/) -4, 10- V t I* O^X/ 
[3. 2-c][l]^>V5 : -Xt:>-10-^ : > (ft £#13-9) (tf 86« 
1 H-NMR (DMS0-d G ) <5 : 1.80-2.05 (m, 3H), 2.15-2.28 (m, IH), 3.92 (dd, IH, 
J=7. 9 Hz, 6. 9 Hz), 4.05. (dd, IH. J=12. 8 Hz, 6. 9 Hz), 4.44 (dd, IH, J=8. 4 Hz. 
4. 4 Hz), 5.16 (d, IH, J=17. 8 Hz). 5.24 (d. IH, J=17. 8 Hz), 7.18 (d, IH. 
J=5. 0 Hz), 7.80-7.85 (m, 2H), 8.05 (d. IH. J=5. 0 Hz), 8.40 (d. IH, J=9. 5 
Hz), 10.49 (br. IH) . 

5.5-^^-^7-9- (3-x h^t Jl/T^y) —4, 10— I'Dfx/ 

[3, 2-c][l]^>7"5 1 Xt: o >-10-^-> (fc&fe 3-10) (» 89%) 
1 H-NMR (DMS0-d fi ) 6: 2.00 - 2.08 On, 211), 3.09 - 3.20 (m, IH), 3.65-3.75 
(m. 3H), 3.90 (I, IH. 1=8. 2 Hz). 5.14 (s. 2H), 7.13 (d, IH, J=5. 0 Hz), 7.70 
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(dd. 1H. J=7. 9 Hz, 1. 7 Hz). 7.78 (I, IH. J=7.. 9 Hz). 7. 86 (dd, 1H, J=7. 9 Hz. 
1.7 Hz), 7.95 (d, 1H, J=5. 0 Hz). 10.37 (br. IH) . 

9- (2-^O^-2-^^;U7 0 P/Vi';i/7^y) -5, 5-v^-+V-4, 10-vfc H 
Dfi; [3. 2-c][l]^>^/f 1 Xt°>-10-^-> (it^Z-\l) (JR^93W 
'H-NMR (DMSO-d r) ) 5: 1.96 (s. 6H). 5.18 (s. 2H), 7.17 (d. 1H, J=5. 0 Hz). 
7. 84 (t, 1H. J=7. 9 Hz), 7.90 (dd. 1H. J=7. 9 Hz. 1. 7 Hz), 8.00 (d. 1H, J=5. 0 
Hz). 8.05 (d. 1H, J=7. 9 Hz). 10.43 (br. 1H) . 
HWJ3-12 

5.5-^+7-9- (2-th'D^'>-2-^^D/V'fJI/75/) —4. 10— 

tpofi; [3. 2-c][i]^>7^xtr>-io-^> ut&mz-n) wmn%) 

1 H-NMR (DMS0-d 6 ) <5 : 1.32 (s. 6H). 5.21 (s. 2H). 6.04 (br. IH), 7.18 (d. 
1H, J=5. 0 Hz), 7.82-7.84 (m, 2H). 8.51 (d. 1H, J=9. 5 Hz), 10.71 (br, IH) . 
«0J3-13 

5, 5-x^V-l- (2- t: Vnlcz/- 2 -^^UrtSsUVT b=*r 
x-6, ll-S?fc Knv^>V[b. e]^xt!>-ll-^> Ufcfcto3-13) ORsg 
885!) 

1 H-NMR (DMS0-d 6 ) 6: 1.29 (s, 6H). 3.85 (s, 3H), 5.25 (s, 2H). 6.03 (s. 
1H). 6. 99 (d, 111, J=2. 6 Hz). 7.14 (dd. 1H, J =8. 9 Hz, 2. 6 Hz), 7. 70-7.80 
(m. 2H), 7. 90 (d. IE J=8. 9 Hz). 8.28 (dd, IH, J=7. 6 Hz. 1.7 Hz), 10.06 (br. 
1H) . 

Hi!#J3-14 

5, 5-v^y-9-(2-hHo^-2-^^y^/-i';U75y)-4, 10-vt H 
□ fi; [3, 2-c][l]^>y^Xt:>-10-^> (^t/3-14) (IR$58X) 

JkM-Myk.&h.^.Xvh 1 *.*-- (t - m > - J=7 - 3 Hz). 1.31 (s, 3H), !,51 ..(cl!,. !H. 
J=14. 2 Hz, 7. 3 Hz), 1.71 (dl. 1H. J = 14. 3 Hz. 7. 3 Hz), 5. 21 (s. 2H). 5.85 
(br. 1H). 7.18 (d. 1H, J=5. 1 Hz), 7.80 - 7.87 (m, 2H), 8.06 (d, 111, J=5. 1 
Hz). 8. 51 (d. 1H, J=8. 6 Hz). 10.69 (br. IH) . 
«#i]3-15 
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5, 5-^*7-9- (1- t K0^v*>^07*0/t>^;i/^r..JU75 7)-4, 10-5>t 

Kn^xy [3. 2-c][l]^>7^xtf>-l0-^r> ({&£$&) 3-15) (JR2p41« 

1 H-NMR (DMS0-d 6 ) 6: 1.00-1.08 (m, 2H), 1.11-1.18 (m, 2H). 5.19 (s, 2H). 

6.82 (br. 1H), 7.19 (d, 1H, J=5. 0 Hz), 7.82 - 7.88 (in. ZH), 8.05 (d, 1H, 

1=5. 0 Hz), 8.57 (d. 1H, J =7. 9 Hz), 10.71 (br, 1H) . . 

H»J3-16 

5, 5 - it** 7 - 9 - (2 - t H o * *s - 3 - * =f )l<7*7 J -f )VT 5 / ) -4, 10- vt H 
□ fi; [3, 2-c][l]^>7^Xtf >-10-tf> Wt£tt3-16) (iR¥99X) 
1 H-NMR (DMS0-d fi ) 6 : 0. 77 (d, 3H, J=6. 6 Hz). 0.97 (d, 3H, J=6. 6 Hz), 
1.98-2.05 (m, 1H), 3.91 (br, 1H), 5.18 (s, 2H), 6.12 (br, 1H), 7.18 (d, 1H, 
1=5. 0 Hz), 7.78- 7.83 (m, 2H), 8.03 (d, 1H, 1=8. 6 Hz), 8.56 (d, 1H. J=8. 6 
Hz), 10.61 (br, 1H) . 

9- - t H P + y7-feW$ y) - 5, 5-v^^7-4, 10- 

^th'ofi; [3. 2-c][l]^>7^Xtf>-10-^> (ffc£to3-17) (JR*97» 
1 H-NMR (DMS0-d 6 ) 8: 1.15-1.50 (n, 5H), 1.65 - 1.85 (m, 5H), 2.98-3.18 
(m, 1H), 4.11-4.16 On, 1H), 4.67 (s, 2H), 7.01 (d, 1H, J =5. 0 Hz), 7.65 — 
7. 74 (nt, 2H), 7.93 (d, 1H, J=8. 2 Hz),. 10.61 (br, 1H) . 
HM3-18 

5, 5-5?3***V-9- (3- t Ho^v-4, 4. 4- h U 7fr*n -3- * ^;i/7'^ J <i )V 
7=L/)-4. 10-vt KP^X/[3. 2-c] [l]^>75PXfc!>-10-:*> ({£&® 3 — 
18) (JRSP99X) 

1 H-NMR (DMS0-d 6 ) 5: 1.41 (s, 3H). 2.54 (d, 1H, J = 1 4. 3 Hz), 2.70 (d, IK, 
J=14. 3 Hz), 5.19 (s, 2H), 6.41 (br, IH), 7.15 (d, 1H, J=5. 0 Hz). 7.78-7.87 

(m, 2H) t , S;? IJ& .(dd,„.= 1A, T ,I,=7,,8 .U&M).. ,8, : 02 . (ii„,.4H, .=5.4 Hz) , J 0. 3,! . ..(br 
1H) . 

»3-19 

5, 5-^^7-9- (3- t 4.4- h'J7Mn-3- I- [ )V)V^U^- 

J -f JUT = J ) - 4. 1 0 - is t h* □ ^X / 1 3, 2-c J [1 ] ^ > 7f-X t" > - 1 0 - * >- 
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C-ft^ft 3-19) OK* 80*) 

1 H-NMR (DMS0-d 6 ) <5 : 3.02 (s, 2H), 5.11 (s, 2H), 7.16 (d, 1H, J=5. 0 Hz) , 
7.81 (I, 1H. J=7. 9 Hz), 7.93 (dd, 1H, J=7. 9 Hz. 1. 3 Hz), 7.96 (d, 1H, J=5. 0 
Hz), 8.00 (d, 1H, J=7. 9 Hz). 8.35 (br, IH). 10.52 (br. 1H) . 
H»J3-20 

9 _ (2 - 7 5 j - 2 - ;* ^)U7°P / V < ;U7 5 / ) - 5. 5 - V - 4, 10- V k K n 

fx; [3. 2-c][l]^>V'^xt!>-10-^> (<ffc£t>3-20) OK* 75*) 
1 H-NMR (DMS0-d fi ) <5 : 1. 43 (s, 6H), 4.63 (s, 2H), 7.01 (d, 1H, J=5. 0 Hz), 
7. 65-7.72 (m, 2H), 7.91 (dd, 1H, J=7. 7 Hz, 1.2 Hz), 8. 67 (dd, 1H, 1=7. 7 Hz, 
1. 2 Hz), 11. 50 (br, 1H). 

5i 5 _ y - 9 - (2 - t7 □ < JU7 5 7 ) - 4. 1 0 - 5? k K D ?X y [3, 2-c] [1 ] ^ > V 
^Xtf>-10-^-> (flSfc»3-21) OK* 76*). 

1 H-NMR (DMS0-d 6 ) 5: 5.20 (s. 2H), 6.71 (dd, IE J=3. 3 Hz, 1. 7 Hz). 7.17 
(d, 1H, J=5. 0 Hz). 7.30 (d, 1H. J=3. 3 Hz), 7.85 (t, 1H, J =7. 9 Hz). 7.91 (d. 
1H. J=7. 9 Hz), 7.98 (d, IH, 1=1.0 Hz), 8.02 (d. IH. J=5. 0 Hz), 8.28 (d, 1H, 
1=7.9 Hz, 2.0 Hz), 10. 74 (br, IH) . 



-22 



5t 5 _ sjtt y - 9 - (3 - y p -f ;U7 ^ J ) - 4,' 1 0 - V k K □ ^X J [3. 2-c] [1 ] 1 > V 
^Xk>-10-^> «t£#l3-22) OK*83W 

1 H-NMR (DMS0-d 6 ) 6: 5.17 (s, 2H), 6.89 (d, IH. J=2. OHz), 7.15 (d, 1 H, 
J=5.0Hz), 7.77 (d. IH. J=2.0Hz), 7.80-7.98 (m, 4H). 8.32 (s. IH). 10.44 
(br. IH) .. 
HWJ3-23 

,£,,5-^ :%tr^-^S-Xl- k. H n - 2 - 7 x.x)l/7-fe^;U7 5. ./ ) -,4,1 0 ~ x k>* 
Dfx; [3,2-c][l]^>7>Xk>-10-^> (ffc£»3-23) ( tt* 67%) 
1 H-NMR (DMS0-d 6 ) 6 : 5.1.2 (d. IH, J=4. 0 Hz), 5.18 (d, IH. 1=18.3 Hz). 
5.28 (d. IH, J=18. 3 Hz), 6.92 (d, IH, J =4. 0 Hz) , 7.19 (d. IH, J=5.0Hz), 
7.24 - 7.35(fli, 3H). 7. 43 (d. 2H, J=7. 6 Hz). 7. 82-7. 87 On, 2H), 8.12 (d, IH. 
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J=5. 0 Hz), 8.44 (dd, IH. J =9. 2 Hz, 3. 6 Hz). 10.78 (br, IH) . 
H»J3-24 

9-(5-^OD-2-tHD + y^>^^7$;)-5, 5-^.^^7-4, 10-vtF 

Ofl/ [3. 2-c] [l]^>V'^Xtf>-10-^> «b^-#J 3 — 24) (fR^ 81%) 

1 H-NMR (DMS0-d 6 ) . <5 : . 5. 21 (s, 2H), 6.04 (br. IH), 7.18 (d. IH. J=5. 0 Hz). 

7.82-7.84 (m. 2H), 8. 51 (d, IH, J=9. 5 Hz). 10.71 (br, IH) . 

H»J3-25 

5, 5-^**7 -9- (3- t Ko^->-2-tfU>>»^^fc;U7 5./-4. 10- vt H 

D^xy[3,2-c][l]^>Vflt t >-10-,t> (fc£ft3-25) (W84SO 

1 H-NMR (DMS0-d 6 ) o: 4.68 (s. 2H), 7.02 (d. IH, J=5. 0 Hz), 7.36 (dd, IH. 

J=8. 3 Hz, 1. 3 Hz). 7. 45 (dd, IH. J=8. 3 Hz, 4. 3 Hz), 7. 70 (d, IH. J=5. 0 Hz), 

7. 77(t, IH, J=8. 3 Hz), 8.01 (dd,. IH, J=8. 3 Hz. 1. 5 Hz). 8.32 (dd, IH, J =4. 3 

Hz, 1.3 Hz), 8.79 (dd, IH, J =8. 3 Hz, 1. 5 Hz), 11.48 (br, IH), 11.96 (br, 

IH). 

H»J3-26 

9 - (3, 3 - v * J- )U £ W K ) - 5, 5 - i> * * V - 4, 1 0 - V t K □ J- X / [3, 2-c] [ 1 ] ^ 
>75 1 Xh:>-10-^-> (ffc£#j3-26) (iR^ 773!) 

1 H-NMR (DMS0-d 6 ) 6: 2.93 (s, 6H), 5.20 (s, 2H), 7.14 (d, IH, J=5. 3 Hz). 
7.69-7.78 (m, 2H), 8.03 (d, IH. J=5. 3 Hz), 8.08 (rid, IH, .1=7. 6 Hz, 2. 3 Hz). 
9. 23 (br. IH) . 
3IMI3-27 

5. 5-^*7-9- (4-^7U*U J 71 )\,#-)VT * /)-4, 10- yk FDfl/ 
[3, 2-c][l]^>7^xhf>-10-^-> {{k%mi-n) OK^6590 
1 H-NMR (DMS0-d 6 ) <5 : 3.40 (I, 4H, J =4. 5 Hz), 3.64 (t, 4H, J=4. 5 Hz). 5.17 
„.(s, JH).,,. 7,,12, (d,. . JH, j=5, g. Hz), 7. 72 - 7. 74 (m, , 2H). 7,79^,83 -i*s.,W-,- r 
7. 99 (d, IH, J=5. 0 Hz), 9. 28 (br. 111) .. 
^»3-28 

5, 5-^^y-9-(3-(l,2, 2- h U/x^7"nt>)?l^ H)-4, lO-xt HP 

fx; [3, 2-c][i]^>'/5 L xtr>-io-.^> utsmz-m wmm) 
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1 H-NMR (DMS0-d 6 ) <5 : 0.89 (s, 9H), 1.03 (dj 3H, 1=6. 6 Hz), 3.53-3.61 On. 
IH), 5. 00 (s. 2H). 7.14 (br, 1H). 7.15 (d, 1H. J=5. 2 Hz), 7.63 (t, 1H, 
.1=7. 6 Hz). 7.90 (d, IH, 1-5. 2 Hz), 8.32 (dd, 1H, J=7. 6 Hz, 1. 7 Hz). 
«#'13-29 

5 5_v^^v-9-(3-(2-hFP^vX5 i ;i/)-3-^^JP^U-^ F)-4, 10-vt 

Fnfi; [3, 2-c] [l]^>7^X^>-10-^> ({fc£t)3-29) (JR* 38%) 

1 H-NMR (CDC1 3 ) 6 : 3.15 (s, 3H). 3.58 (t. 2H. J=5. 0 Hz), 3.85 (t, 2H. 

J=5. 0 Hz), 4.65 (s, 2H), 7.01 (d, IH, J=5. 0 Hz), 7.65 (I, IH, J=7. 9 Hz). 

7.70 (d, IH, J=5.0 Hz), 7.85' (d, IH, J=7. 9 Hz), 8.55 (d, 1H, J=7. 9 Hz), 

9. 83 (br, IH) . 

HM3-30 

5 5 _ e ;^-^y_ 6 -(2 i 2- i?*^)U7°n ^f})V^-)V7 = / ) -4, 10— ti 

Ho^xy [3, 2-c] [l]^> > /^-Xh!>-10-^-> Mb£tJ3-30) (» 73K) 

1 H-NMR (CDC1 3 ) 6: 1.54 (s. 9H). 4.79 (s, 2H), 6. 98 (d, IH. J=5. 3 Hz), 

7.47 (d, IH, J=8.0 Hz), 7.61-7.67 (in, 2H), 8.69 (d, IH, J=8. 0 Hz), 9.82 

(br, IH) . 

£»3-31 

5t 5 _ i ;^ v _9_( 2 - x^;u- 2-t Kn*->7*/<;u7S/)-4. io-->*t K 

pfiy [3, 2-c] [l]^>y^Xtf>-10-^> (fc£^3-30) 

1 H-NMR (DMS0-d 6 ) <5 : 0/80(1. 6H, J=7. 6 Hz). 1. 47-1. 61 On, 2H). 1. 68-1. 81 (m. 

2H), 5.16(s. 2H), 5.52(br. IH). 7. 17(d, IH. J=5. 0 Hz), 7. 77-7. 84(m. 2H). 

8. 01 Cd. IH, J=5.0Hz). 8. 52(dd, IH. J =8. 3 Hz, 2.3 Hz), 10. 66(br, IH). 

«i0!!3-32 

5, 5-^*V-9-(3-/.h*v7'DAV-OU75 7) -4, l0-v>fc Kafxy [3, 2 

- c ] [i] ^^J%xJd2«-.MT#^ ti&&M}.l- WL*M&^M%X - . 

'H-NMR(CDCI 3 ) o : 2. 68 (I. 2H, J=5. 6 Hz). 3.51 (s. 3H), 3.71 (l, 2H. 
1=5. 6 Hz), 4.64 (s, 2H). 7. 01 (d, IH. J=5. 1 Hz), 7.68 (I. IH, J=7. 9 Hz). 
7. 70 (d, IH. 1=5.1 Hz). 7. 90(d. IH, J =7. 9 Hz). 8.65 (d, IH. J=7. 9 Hz), 10. 20 
(br, IH). 
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mm\mm) 

it£'M-2 r o 5 mg 

M 60 mg 

MvMr/v&Aj 30 mg 

^'Jt-Jl/7Jl/3-^ 2 mg 

7xxT'J>ilv^^->-7A 1 mg 

^»J2(fS$r!l) 

{fc£#)l-l 5 mg 

¥L$t . 280 mg 

^Jf!!3(->n^7°^J) 

fc£«31-25 5 mg 

ffigg&g 40 g 

p_t Ha^S/SJftSBfex^ 40 mg 
p-t Kn^SMSr/nt:^ 10 mg 
X h U— A- 0. 1 cc 

cniC7k*JO^.T^*$: lOOcc in. 
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(1) HRS (I) 



0 




R 4i. «Sl l bL<tt**SI©(£»7;Wk «&*>L <«#«&© 

X^XM 3 ^ CR G =CR a -CR 7 =CR 8 (5£'t», R 5 \ R 6 > R 7 &£tfR 8 «, H-Ssfc 
«»&oTzk*, K&fcb<«IIMl&0te»7;MrJk tFn^y, E^t>L<« 

#«*©(Sft7;U3 4 i ->, - hp. 75 a fsttyywgiysy, 

7 ;wmifc7 ^ y , mm* u < tt#«»ofi«7;i/* / -f ^7 a / sfctiA □ ^* 

>&3rt) . N(0)n =CR 5 -CR 6 -CR 7 (iW. R r \ R 6 £.£tfR 7 ttWsB<hi^ftT$» 0 , 
m 0 Sfctt 1 fcWb't) , CR 5 =CR °-N(0)m =CR 7 (:£f > r 5, r r 7 ££7jCm tt 
IftEtMT**), CR 5 =CR °-CR 7 =N(0)m(^4 I « R ^ R 6 , R 7 &£tf m teffifZt 
nWK&Z) , CR 5 =CR 6 -0(5£*. R 5 &£tfR 6 teM3£l«T&3) CR r, =CR. °- 
S(iC>f> R 5 43J:^R 6 ttBulHi:lwl^T-$»§) . 0-CR ? =CR 8 (5S;4 3 < R 7 &<kZ$ R 8 fc£iiu 

EtniiT**) , s-cr 7 =cr r 7 &£&k a \mmtmmr&z>) 

R 'rtMc*. IWft'bL<;tt#liai©<ffiR7;i/*;k fi^t>L<&#E$<m£$D^ 
-r-7>, -f-tJ 8 W^CJ •* ^^fi^-b^ : ^|14ft^^7^3^>*; 7S J . • It ; 
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«r«-r*>, R 3 ^i^R 4 ^-^('7i^Tm^7;i/+;U^«LTt ) =t<, Q litH 

Y tt-CH 2 SO 2 -. -SCH 2 -, -SOCH £ 2 CH 2 -£&U 
R 2 #7k^, «Slt>Ktt*fliSl©<£«7;i/er=;k h'J7Mn^fJk life 

a^7^y, «m : bL< tt#flBft©eft^7;wmai75y, »&fcL<&#« 

ft©7»J— ;k «ftfcL<fi#i»ife<0Af-ci7U-Jk ffii&fc L, < tt#BSl0>7^ 
BSl&L<tt#«&<D7'J--Jk7 5,\ B&fcK tt^B&OJfiSS 




Q 



(St. ru R 3 , R 4 &J;t£Qte, iffliStlWe**) *^T<i:t(C> 
Y ^OCU.^^l^ 

(2) R l #7kf£; BtftfeL<«*»^WiSft7;U3 + ^*3tW7\Dy>T*5ll^ 
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(4) Y rt*-CH 3 S0 2 - -S0 2 CH 2 -, -0CH r T^^»^©l5a 1 IBIS©=£j£fl:£4& 
( 5 ) Y #-CH 2 SO 2 -, -SO 2 CH 2 -T?*'5tt#©«fiB 4 B2«(7)=5!^b^%Sfctt 
( 6 ) Y #-CH 2 SO 2-^^^it^OlBH 5 sE«£<DH^5£fc&tl£/itt^cDlgJI^ 

(8) r ^Tjcara&o, y #-ch 2 so a -T*a»#0ttH7e«<&<fc£4bSfcW: 

(9) X X -X 2 -X 3 rt*CR F '=CR 6 -CR 7 =CR ^iS*, R 5 . R <\ R 7 & R 8 teffifS £ 1^1 

(1 0) R 1 0* Y *«-CH 2 SO 2 -Tfc3»#©ttH9e*0=3RSMb# 

(11)R¥ 



(i 2) n # o T^^if^oigffli mm(7)^M%^mttz\t^(DWM^mzm 



(1 3) R 'j^^UT&O, R 4 *ShU7;i/^n^^;UT*0, Q *«tKD + S/-T? 
(14) R 1 ^7jc*T* 0 , Y ^-CH 2 SO 2 -T& D > X 1 -X 2 -X 3 # S-CR 7 =CR 8 (5£ 




Q 
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